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BOTH IN 


' THEORY and PRACTICE, 


FuLLY DEMONSTRATED. | 


”  h FOUR PAR Th: "i 

L Az1THMETIC, Vulgar and Decimal, IV. How to Meaſure, Caſt up, Plot „ - 

I. All DzrFiniTiIons, THEOR£ M8, ij and Divide Parcels of Lanny, of what 1 
and PROBLEMS; with Plain Tx1iGo0- I Denomination ſoever, via. Meadows, 0 
NOMETRY, and whatſoever elſe is uſe- ]} Paſtures, Fields, Foreſts, Woods, Com- by 
ful in the Tyuzory of SuRvEYING. | | mons, Lordſhips, Manors, Se. by 40 

ff. The Drscx ir 10 and Usx of J any one or more of the aboveſaid In- © | 
InsTzUMEN Ts,neceſfary inthe Prac- | | firuments. Alſo, to take inacceſſible 7 
tice of SuzveyYinG-; particularly, | | Heights and Diſtances, with Survey=-- "2 
Gunter's Chain, the Surveying Wheel, | | ing Counties, Roads, Rivers, Cc. _— 
the Theodolite, the Sector, the Cinch Likewiſe to reduce a Plan to a Pro- 0 
ferentor, the Protractor, the Semicircle, ſpect, and to correct any Survey by 
and the Plain Table; which laſt, of | | Aſtronomical Calculation? With D- 9 
all others, is eſteemed univerſally uſe- | mRECTIONS for making tranſparent: = 
ful in every part of this Art. [ l CoLouns for Maps, Ca. . 1 
| 1 an APPENDIX concerning LevELLING and ConvevinG of WATER - + 

f . *. 7 1 


to any poſſible Place afſign'd, 


1 Pry EpiTion, with ApprTIoONs; Embelliſhed and: 

IIluſtrated with proper Cuts. c. as well as accurately Reviled,. wel 

Corrected, Improved, and Augmented. EE „ 
By . N R Y WFLSON, - Mathematician. 7 


To which is now 1 ; | = | 
EODOESIA 1ccurara: 
„ — 

. made EAsv by the CHAIN only. 9 


S HE WIN G, 


low to . Plot, Divide, and Delineate any Parcel of La ND, without the „ 
Trouble and Charge of a "other Inftrument but the CHAIN ; with (pe nal - + 
Directions for Reducing, . Colouring, and Finding the N a | „ 
an accurate > and 7 manner. 1 4 


ALSO 
6 TR ESSAY vxpon SOLIDS. 


Mewing how the Dimenſions of Timber- Trees, Cc. both ſtanding and hing, 
may be exactly taken, and readily meaſured various ways, viz, Vulgarly, De- 
cimally, Duodecimally, Inſtrumentally, and Tabularly. 
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Dr. Eoin Hare, 
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AT. HOU G H your great Ac- 
quirements in the more ſublime 
Parts * the Mathematicks, have ad- 
vanc' d you to a Station of much more 
Honour, and leſs Toil, than that of a 
Practical Surveyor ; yet, that is ſo - 
far from diſcouraging me, that Your  Y 
good Intentions for promoting uſeful 
Improvements in general, and the Sa Q |} 
tisfaction you were pleas d to expreſs,  } 
when I had the Honour of Your ac ; 
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epting a Catalogue of my Obſervations 
of the Variation of the Compaſs in the 
Mediterranen in particular; thoſe, 
with other communicative F avours, 
have induced me to preſume upon 
Your Acceptance of this Dedication of 
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1 F we * of the Neceſ ity of Wri Ee new 
Books by the Number already written upon 
the fame Subject, it vould render it needleſs to 
2 publiſh a Book of Surveying," in 4 Year that has 
been ſo. productive of new Authors and Books of 
that kind; but when we find ſo large a' Part 
of one of our New Treatiſes fill d up with a lite- 
ral Tranſcript of Mr. Cunn's Appendix to Ley- 
bourn's Surveying, /o that ſome, that. thought 
they had got Someths ng new, found the ſame 
thing over. again verbatim that they had before : 
Such Books ſeem to be calculated to ſerve-as an 
Advertiſement to promote the Maker's Inſtru- 
ments, rather than for the Tnformation,and AA. 
vantage of the Publick, and rather prompted 
me to, than deterr'd me from, ab the 
Won. T. * 1 
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| hall not ane 105 Parbicalr: con- 
{ Hans For this Book, the Tile, the Contents, ant! 

The Book it felf, Being the moſt proper to be con- 

Julted upon that Head, zur preſume there is 
nothing wanting in it that could have been 
couch d in-fo ſmall a Volume, to render it a com- 


pleat Mamu / of * both in Theory and 
At enact 


y ae I den, thars a menge 4 never 6 
= femtharh) adapted 10 the | Learner's Capacity, 
| yer Practice and Experience” ig the Life of Im- 
fFrovement; but fuch found Notions and De- 
Mronſftrations, as are previoufly nbceſſury to the 
Theory of any Science, are the beft. Prepara- 


five Yo, and the "ft 9 e 5 
A W 


= Wi Rege, T have iairoduered 155 
Wk 577% Juch Defini trons, Theorems, Pro- 
Ben, &c. as give "Light io the following 
"and "chief Part of © he Book, the Deſign of 
de Whole "being to Alfi the Learner to arrive 

*ar Br Mer of being a ered Practical Sur- 


veyor. ac, 


FEA 
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anal 

And in OW to ales 74 e (ak A 1 
lick Perſon, that aims at Improventents, ouglit 
to do) conſulted the beſt Authors; and, where 
T have found Deficiencies, ſupply d them; and, 
where I have found Errors that require a Cor- 
reffion, or Caution, not there expreſs dj. I have 
given a Demonſtration of. the. Truth it Kell. 
and apply d thoſe e ons to Fun ce in 
aftual PROP] Sora. wy a. 


But though this. Book 72 4 N THe rea- 
tiſe of Surveying, both in Theory. and: Practi ce, 
yet the following Abſtract f Practical . 


ing cannot be amiſs. 


Cyunty Ak: | eſpecially that :of- Roads 
and Rivers, has ſome Reſemblance. with Prac- 


tical Ni avigation, or the conducting a Ship up- 
on the vaſt Ocean, one being a Traverſe by Sea, 
and the other by Land, pet 7 with this Difference | 
that, ina Traverſe by Sea, we only require, by 
the Helb of the vart ous Courſes « de Neri bed in 
twenty = four Hours, to determine the Point 
the Ship is in each Day at Noon, with re- 
pe? to Longitude and Latitude, &c. except - 
coming near the Land, or ſome Danger, cauſe 

| 1 | * 


a more A or 8 * Look- 
out: But, in.\ Surveying Roads, Rivers,  &c. 
and in making: Maps or Draughts of fich Sur 
veys, aue are obliged to deſeribe every Wind- 
ing, Carving, or Angle, or what/cever elſe 
orcurs, at it appears upon the Spot, and to 4 
Scale, bearing every where the 722 . 
tion: 70 gp 20 70 . TG: 


Beg the cerefull raking 97 ee 
and Angles, or B earings, where the Roads 
are ftrei ge, and the Ground plain between 
the Angles, © which but rarely happens : Yet 
more frequently Trregularities occur, and are 
to be accounted for ; 3 as, Ws | 


I. When's Road goes winding or ' curving 
between Station and Station, it is lo be ac- 


counted Jor- by the Diretii ons in Pag. 1 nd 


Þ 1. 7 "2H Aſcents and Be fall in "the 
& as is common to the Roads, it is to be 
reduced to a bori Zontal Plane by Chap. VI. 


Pag. 182. 
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II. 


| r Ne 
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II. Left any. «Rs ftould * contract = 1 
the frequent taking of Angles, where you. are 
oblig'd to take Stations af Sport Diſtances, ak. 
Ways. remark the. Courſe . between every _ two 
Stations, by. the. Compaſs .as well as the Ahe. 
gle that one hai 9 Line, makes with, the 


other. _ 
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IV. Left any Error ſhould yet be contracted 
by the Compaſs not being well touch d, or "ſome 
Tron or the like. alfecting it, &c. correct the 
whole, as often as Opportunity offers and Oc- 
cafion requires, as you are taught to do. it 
by an cpa en Chop. 3 IF. 


. i Ha Church, or Gentleman's Seat, 
&c. appear at ſome Diſtance from the Roald, 
take a convenient Opportunity to obſerve what 
Angle a Line drawn from your Station to the 
ſaid Church, &c. makes with the. Road; and 
when you have gone a competent Diſtance from 


the ſaid Station, ſo as to have alter'd confide- 


rably the Pofitton 7 me ſaid Church, Houſe, 
&c. 
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&c. n again . An by it ads with 
the Road; and ſorring down carefully the treo 
7 Angles, - and be. Diftance brtaveen your Fa . 
Stations,” you may thereby projet ro» Lines, N 
whoſe Ve, is the Place of the Object 
| Herd 4 and Lrves its tru? Bearing from either |, 
1 Station, and its * Diſtance from the Road to any ] 
SGcͤcale that you project from, although you come I, 
i x not at ns . 33 ; 
1 LEES A ee IR 7} , 


dry 18 e lh on ON more WENT & 
Pillages, Churehes, Caſtles, &c. appear at ſome 
T9fiderable Diſtance from one Station upon the I, 
Robd, und there ig another upon the Road to be in 
Nen at u Diſtande from the. former, and from Ie. 
_ evbence you can ſee alſo all the Objects beſort i; 
mention d, be very careful in allowing for Af 
cents and Deſcents, and curving. of the Road 1 
Kforce the 00 Stati Ons, As before ai refed, 
and. thereby. gain the true horizontal Diſtance 
between: them ; aud ou may thereby determine 
the true borizonts] Diftance of each of the other 
from. el cher 8 fati , and from One another, by 
_the Rules laid ae 5 III. Sect. 3: Pag. 


163. 
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All 


The ETETTCEE 


MM muſe Ke TY ar cantly 70 5 e fy 


uſe if, 45 Opportun#ty -offers ; . for althoigt 
they 45 not ſave the 2 af going 70 15 


d Villages, Churches, e. yet where Bak . 
are crooked 255 uneven, or Sad: 707 75 ey 


Diffcalties, They are Seal Hebe 5 towards. c 
recting the 7715 horizontal Ds Ps, according 
to which all Maps ought Yo Be Yard d Oh, 4 


though the Count 'y be never 55 PO 0 


But befdes the Survey, ny from thence @ 


true Mup of rie Roads, Rivers, Tint, &c. 


in their true Form and Situation, it would add 
very much to the Value of the Performance, and 


the Honour of the Performer, to keep a curious 


Journal of all his Perambulntions, and there- 


in obſerve what Rariti es, Antiquities, or other 
remarkable things he meets with; alſe of the 
Product of the Country, or the ſeveral Parts 
of it, and how manufactur d; together with 
their in-land Trade; and (if a maritime Coun- 
try) of their Exports and Imports; all which 
oll he look'd upon as very entertaining, as well, 
or, to ſome Gentlemen, more than the Map it- 


elf; but it is both fogetber that makes a Sur 


vey compleat, 
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This e of the Whole T7 thought more 


ticular In Mruckions, hereby to be compleatel 
in the Art of PRACTICAL SURVEYING, whic) 


with a Preſumption that theſe my Lakes will 
be infrumental to, are publiſh'd to the Warll 
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A true Lover of Improvements, 


_Henay WiLson 
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helpful. to the Memory of young - Practitioner 
| than, being obliged to read the whole Book, o- 
zo be af the Pains of tumbling it, to find par- 
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il Corrector Preface, 


rl 
G Reader, 


8 the Author of this Treatiſe, aitituled, 
Surveying Improv'd, &c. has already 
met with the Approbation of the Publick, as 
well as the Experience of the accompliſh 'd 
Surveyor; fo all further Encomiums herein 
muſt be eſteemed needleſs and impertinent; 
ſeeing the Author's Character can receive no 
Addition by any ſuch Embelliſhment : Only 
NI ſhall obſerve, that as this Eſſay in former 
I Impreſſions, has contracted ſeveral Preſs-Errors, 
particularly in the Table of Logarithms, Sines, 
Tangents, &c. ſo, upon this Edition, it has 
been thought indifpenſably needful, to grant 
it not only due Reviſal and Correction, but 
even alſo, ſuch proper Emendations and Aug- 
uy mentations, as may render it every way per- 
fect and compleat, as well as conducive to the 
publick Benefit and Satisfaction; which 1 is the 
+ [© zealous Endeavours of, = 


Nur Masi ee 
London, 
June 30, 1740. . FF. 
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8 Cray. IV. To Not a Field by gong round it, witb. 
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Crap. V. The Semicircle- ST ad © Page 101 5 
Cn ap. VI. The Plain Table e eee 
a VIE ha Scales e yo en 109 
3 A RT IV. I . RJ 
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Crap, I. To reduce any chemie 70 Spur or 
Parallelogram dA IN 4 ae 
CAP. II. To plot a Field at one Station, with 
the ſeveral Varieties 0 OO) 1413 


CAP. III. To plot a Field at two Stations 1 39 


out coming in it 


157 
Cnay.V. To meaſure and plot a whole Maxour, 


F * 


Eſtate, Farm, &c. | 170 
Cn AP. VI. To Plot mountainous uneven Ground 
17 
Cnay. VII. To plot a Field, the, by reaſon 4 | | 
ſome River, or other Obftacte, Jou cannot come = 
. at at ISS... 
Cray. VIII. To find. 110 Content of any Plot ort 


Draught, in Acres, Roods or Perches 187 
Cnar. IX. To divide Land in any Proportion requi- 
red, in thirteen uſeful Problems, Varieties 193 |, 
cnar. X. Neceſſary Tables of Latitude and Depar- = 
ture, 7. ables of Logarithms, Sines, and Tangents = 
20 
Crap. XI. To reduce any Plot of the Survey of 4 
—_— Eſtate, or County, From one Scale to an- 
otber 


5 
Cup. XII., To reduce the Plan of an ** 2 


den, &c. to a Proſpet | 264 
CHay. XIII. Of County Surveying z in which is 
included OY of Roads, Rivers, &c. 273 
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Cnar v. XIV. To compute- the. 6 ontents of 4 Sur; 
vey only by the Pen and Ti ables, without 4 Draught 
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Cray. XV. To corrett- a Sarver by Aftronomical 


Obſervation __ 296 
Cn. AP. XVI. To meaſure ihren Wiſh, as Paint- 
"Glazing, &c." + 299 
cue 7. XVII. Hoey to take an  incceſible Alita f 
309 
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of 1 RI 7 H M E 71 CK . 
bering,, and may be ſaid to conſiſt of two. 
= Parts, viz. Whole Numbers and Fracti- 


N umbers whatſoever expreſs d. 

Altho' there are many Rules (teat; 
E © called) in Arithmetick, yet they are all 
i and expreſs d by the firſt Five, to wit; Nume- 
ration, Addition, Subtraction, Multiplication, and Divi- 
ſion ; all the reſt, tho' call'd different Rules, may more 
properly be ſaid to be ſome or all the above mention d 
Rules differently applied. 

Theſe five Rules may again be reduced to three Has 
for Multiplication is the ſame in effect as Addition, but 
more compendious; it increaſing a Number at one Opera- 
tion, which Addition performs at — 

B Diviſion 


ZRITHMETICK i the Art of Num- | 


ons; for by one or both of theſe, are WD. 
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more or leſs of them in a Row, as the following Rules will 


"Of AR 77 EU E TICK. 


1 alſo ſerves inftead of many Subtractions, and 
"oiled away from a Number at one Operation, what Sub- 
traction would take away at many. _ | 

Hence Arithmetick, or the whole Art of Numbering, 
conſiſts but of three Parts « or Heads, | 
1. Numeration, or the Art of expreſſing any Number 
in Figures, or of knowing the Value of any Number when 

expreſs d. 

10 increaſe any Na given by any other Num- 
ber given; and it is increas'd by once the Number given 
by Addition, but increas'd by many Times the ſame by 
Multiplication. ,. 

3. To diminiſh or leſſen a Nomber given ; and this 

zs done by once by Subtraction, but leſſen'd bY my 
Times the Number give wiſion. 


N order more compendiouſly to expreſs any Number, 
the Antients invented ten Characters, nine of which 


1 are called Digits, or Age and the other is F 
a Cypher, as below. | | 


One, two, three, four, fre ſix, ſeven, eight, nine, cypher. 
„ ͤ ½,ͥw( 7 $45: $i WAOTH /. 3: Q5.58 


wy one of the Fi igures lage, ſignifies no more than 
the Number ſet over it; as 3 ſignifies Three, 7 ſignifies 
pen. Sc. and o alone venifies nothing. 

But by the various diſpoſing of theſe F. igures, or placing 


direct, all Numbers, how great or little foever, may be 
expreſe'd. 
In any Number, of how many Figures foever it con- 


2 de Ano ages the P ) ſignifies no —_ 
than 


Of ARI T A ME T IC X. 4 


San i ban kee Magde & W e angle 
The Figure next to that ſignifies ten times its own 
Value; fo three on the Left-Hand of another F igure ſig- 
nifies ten times 3, viz. thirty. As for Inſtance; let the 
two Figures ſtand thus, 37, the 3 on the Left- Hand ſigni- 
fies ten times three, that is thirty, and the 7 being on the 
Right-Hand, ſignifies only ſeven, ſo that both together ſo 
placed ſtand for thirty-ſevep ; but if they had ſtood thus 


_ (73) they had fignified ſeventy three (vulgarly, threeſcore 


and thirteen, ) # | ada ad 
In all Rows of Figures, conſiſting of, how many ſoeyer, 
(beginning at the Right-Hand, and reckoning backward 
toward the Left) the ſecond Place is ten times the Va- 
lue of the firſt; the third is ten times the Value of the. 
ſecond; the fourth of the third, and ſo on through all 
the Figures; and hence the Places are diſtinguiſhd as 
follows: 7 51 TT 3 8 5 


ä 
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Begin at the Right, and call that Units . the ſecond : 
Place is Tens; the third Ten times Ten, or Hundreds; 
the fourth Place is Ten times Hundreds, that is, Thou- 


ſands, &c, to Tens of Thouſands, Hundreds of Thou- 


ſands, Millions, Tens of Millions, Hundreds of Millions, 


which is the laſt or higheſt Place in this Row. 


The firſt Figure towards the Right - Hand ſignifies only 
Three, the ſecond ſignifies Thirty; the third Three Hun- 
dred; the fourth Three Thouſand; the fifth Thirty 
Thoufand ; the ſixth Three Hundred Thouſand; Ac. So 
that the whole nine Figures together, 333 383 333» ig 


nify, Three Hundred and Thirty-three Millions, Three 


Hundred and Thirty-three Thouſand, Thie Hundred and 
T hirty-three. F 80 | 


firſt Two is Thirty-three ; the firſt Three is Three Hun- 


Of ARITHMETICK. : 
For the firſt to the Right-Hand ſignifies Three; the 


_dred Thirty-three ; the firſt Four is Three Thouſand, 


Three Hundred, Thirty- threez the firſt five Figures is 
| Thirty-three Thouſand, Three Hundred and Thiy<thive ; ; 


and ſo on to the Ninth, as above, 


* 5 if any Cyphers happen, they are of no Uk, but 
to advance the Figures, on the Left-Hand of them, 
lace or Places higher, according -to the Number of 
Spb; and hence a Cypher on the Left-Hand of a 


Whole Number, adds nothing to its Value, becauſe 


there is no Figure on the Leſt-Hand to be advanced by 


; it; 


If there be a Cypher on the Right-Hand of a Figure, 
it puts that Figure a Place higher than it was without 
the Cypher, and makes its Value ten times as much; 


thus 4 ſignifies but four; but 40 ſignifies forty, becauſe 


the Cypher on the Right-Hand puts the 4 into the Place 
of Tens. 

Thus 400 is Four Hundred, 4000 is Four Thouſand, 
Oc. 

And when a. Cypher falls in the middle of a Number, 
it is no Number of it ſelf; and only advances the Fi- 
gures on the Left-Hand of it; ; thus 404 ſignifies Four 
Hundred and Four, as in the following Examples. 


505 Five Hundred and Five. 
55o Five Hundred and Fifty. 

o55 Fifty-five (the Cypher here being of no ve) 
600 Six Thouſand and Six. 

6600 Six Thouſand Six Hundred. 

6060 Six Thouſand and Sixty. 

7000809 Seven Millions, Eight Hundred and Nine. 

607000089 Six Hundred and Seven Millions „ and 

Eighty- nine. 


Although real "" OE ALA in Buſineſs ſeldom amount to 
above nine or ten Figures, yet where they do go higher, 
as to Millions of Millions, and Millions of Millions of 
Millions, Sc. git is beſt, inſtead of confuſing the Memory 
with the Repetition of the Word Millions fo often, to 


reduce it to one Word; as inſtead of Millions of Mil- 


lions, 


4 
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lions, ſay Billions; and where the Word ſhould be three 


imes repeated, as. Millions of Millions of Millions, fay, 
Fiillen and "for Millions of Millions of Millions of Mil- 
lions (vis. four Times repeated) ſay, Quadrillims; and fo 


* 


to Quintillions, &c. as in the following Table. 


NU MERAT jon TA BLE. 


1 Hundreds of Thouſands of Tr:lh7ons; 
2 Tens of Thoufands of Trillions, 
3 Thouſands of Triltons. | 
4 Hundreds of Tyillions. 
5 Tens of Trillions, 
3 Hundreds of Thouſands of Billions. 
2 Tens of Thoufands of Billions, 
© 3 Thouſands of Billions, 
4 Hundreds of Billians. | 
5 Tens of Billions. ä * 
6 Billions. * f 
7 Hundreds of Thouſands of Millions, 
8 Tens of Thouſands of Millions. 
Thouſands of Millions. 
8 Hundreds of Millions. 
7 Tens of Millions. 
6 Millions. | 
5 Hundreds of Thouſands, 
4 Tens of Thouſands, 
3 Thouſands, + 
2 Hundreds. 
xy Leng. © 
o Units. 


Theſe Figures, placed as above, may be read downs 
wards thus: „5 | 


B 3 One 


—— — —— —— ns 
— 


— — — a 


3 8 PE, ** e — 
ee " 8 > ** 3 Co — > 
* * mn 

* 


A 
122 ropes” 7» 


- a ines ut, 


ELD ' ; 

en $ 1% 04 

— 094" — — gy err 119 
— WOT 


T K 
r Sm —— Rt 


r 2 


— OG — 
r PR 
. 3 I 


a> 
2322 


mo 
2 — — — 
——— — — 8 
* 26.5 — * 


* 
r . * Kr rants 2 — 2 


* J. 


e TR 
OY Wn CIT” +, 
N r 


6 MAR TT E E CK 


One Hundred and Twenty-three Thoufand, Four Huh 


dred and Fiſty- four 77illions, Three Hundred and Twen 


ty-three Thouſgnd, Four Hundred and Fifty-ſix Billions 
Seven Hundred and Eighty-nine Thouſand, Eight Handred 
and Seventy-fix Millions; Five Hundred and Forty-three 
Thouſand, Two Hundred and Ten. 

But ſuch large Numbers being more for Curioſity than 
Buſineſs, 1 ſhall not enlarge upon them, but confine my 
ſelf to what is moſt uſeful for introducing the Dent to 
the Practice of durveyin 88 F 55 Te 


* oe "> . 
2 


TABLES of HERNE TION. 


92 THOUGH it is not common with Authors 
FR to place the Reduction - Table before Addition, yet 
it is mot conyenient, becauſe i it 1s 9 to per- 


344 


Of Wg er bein Coin. T 

4 Farthings 9 wy Penny 
T2 Fencs -.- make one Shilling 
.. 26 Shilling J ©. Pound 


, * 
15 1 
1 1 
* 2 * 
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Of Long 2 | | 
3 Barley Corns Inch | a 
12 Inches Foot | 1 
3 Feet | 1 . | 
2 Yards | SN 6 athom | | 
5 Vards or 162 Feet, make {One Perch | N 
40 Perches | Furlong | | | 
8 Furlongs { Mile TR h | 
| 3 Miles \ League | 


Of dus Mews, 


4 Nails N Quarter CY | 
4 —. . 1 : 


5 Quarters ** Ell Engliſb 
3 Quarters? C Ell Flemiſh 
"Of Troy Weight. 4 2 : 
24 OM Penny-weight | 
20 Penny-weight make =" 
12 Ounces . ü 
& Averdupoiſe Wight. 
6 Drams . P Ounce 
16 Ounces { K «1 Round as 
T4 Foot Js Stone 
2 Stone make Yer Quarter of a Hundred 
4 Quarters Hundred Weight 
20 nne Tun 


Mie, It is not common to regard Stones in this Weight, 
but Hundreds, Quarters, and Pounds, and then 28 
Pound makes one _— of a * Sc. 


„ x 


— Th he. 2 — 


1 
% 


* n 
nel 


1 * IT EME TIC X 


9 Aperbecarys Waight. 
24 Grains . Scruple | 
4 5 1 * — 
| | © 4, dS pgs +7} Cound 


| k 1 | 3 9 Land aui. 


ö a S EP 49 Nerches' 1 Rood 
1 4 Rood 7 make one Acre 
* 160 Perches) 2 Acre 
lf | | TOOOOD ſquare Links of Gunter? Chain, make one 
| Acre. 130 | 

- 


07 Dry Auer, 


o 
2 Quarts 
2 Pottles e 
2 Gallons 
74 ee Buſhel Land Meaſure 


. 76 make one; Buſhel We Meal. 
4 Buſhelss © {| Coomb' 
0 8 3 Buſhels, or 2 Coombs Quarter 
wy 4 Quarters ([GChalder 
wh 5 Quarters Tun, or oy 


o 
* a 


j b; 1 | 8 05 Liquid Medfre 


. 
2 Quarts Pottle 1 
2 Pottles IGallon : 
8 Gallons IFirkin of Ale, _ or Herring 8 

9 Sallons f Firkin of Beer 

2 Firkins \make one Kilderkin u 
2 Kilderkins | Walt Co Anne * ret 

I 42 —— e 

1 63 Callons | Hogſhe 

: 9 1 Hogſheads c — = 
2 aut J . 


* * 
— pcs 2 
— —— 

8 8 


_ 

* 

2. — 
(79 
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| Of Time, | : 
60 Seconds 3 - fl 
60 Minutes NN - 5518 
24 Hours 

7 Days 

: Weeks 


| 13 Months and a 


— 


Of AD DTT TON 


'DDIT ION teacheth how to bring two or more 
A Numbers or Quantities into one, and to know the 
Value or Sum of the Whole. | 

If you are to add together ſeveral Sums or Numbers 
8 of one Denomination, as Men, Bricks, or the like; or 
b of the higheſt of ſeveral Denominations, as Pounds (in 
| Money) Acres of Land, c. ſet down the Numbers one 
under another, and if ſome of the Numbers conſiſt of 
more Places than others, keep the Figures next the 
Right-Hand one exactly under another, and what Num- 
ber: of Figures is in one Sum more than the other, let 
that poſſeſs ſo many Places towards the Left-Hand more 
than the othero!1 ,, 7: 58 T6 50 
Then begin at the Right-Hand at the Bottom, and go 
upwards, adding all the Figures together that are one over 
another, and for every Ten carry one to the next Place, 
and ſet down the Remainder, or what is above 10, 20, 
zo, Cc. under the Sum, and proceed fo through the 
Whole, and you will have the Sum total required. 


085 


Of 


—— 1 9 ; 


you have under the Line 186, . is the Number of 


180, ſet 9 under ho Line (under that Row 'of 
Figures next the Right-Hand where it was taken 


„ fURITHMBTICK. 


E xample 5 


« 


A Gentlemay has three Bags of Meets as follows: 
In the. firſt Bag 27 Pound, in the ſecond 65 Pound, 
and in the third. 94 Pound ; how much is in all the three 


Bags ? 

Set them ewe one under ert and drave Aa Line, 
as you ſee. 

Then begin at tha bottom Figure on the } 
' Right-Hand, and go upwards, faying, 4 and 27 i 
is 9, and 7 is 16, ſet 6 under the Line under 65 
4, and for the 10 carry one, ſaying, one that 1 oy | 
carry and 9 is 10, and 6 is 16, and 2 is 18, — 


which being the laſt Figures you have to add, 186 
ſet down 18 under the Line before the 6, then 


A contain'd in the three Bags M 0 JT 7? 8 


24 : . "45 


"Example U. 


NA Farmer bath four. F * of Meadow. 8 one F 
them contains 7 Acres, another 23 Acres, another 47 
Acres, and the fourth 1 32 Acres; how many Acres do 
they all contain? 

Set them down as before directed, keeping the Right 
Hand Fi igures one over another, and oy will . 

8 2 | Ts 


ben ſay 2 * is 9, and 3 is 12, and 7 is 


from) and carry one, ſaying, 1 and 3 is 4, and 
4 is 8, and 2 is 10, ſet down o under the Lint, 
and carry I, then one that I carry and one is 
2, ſet down 2 under the 1, then have you 
under the Line 209, the Number of Acres in all ti 
four Fields. 


ON - y Y 


Of ARITHMETICK, tf 


Example II. 0 


A Gentleman hath five Parcels of Bricks: In one Par- 
„ei there is 9246, and in another Parcel is 5724, in a 
ee hird Parcel is 947, in another Parcel is 762, and in the 

aft Parcel is only 96; how many is there in all the Par- 
e, Ifels? . | 

It is the moſt convenient for the Eye, (tho i;! 

f no other Conſequence ) to ſet down the 96 
27 kaſt Numbers uppermoſt, which when done, 762 
65 {Wroceed as in the two foregoing Examples, 947 
94 Ed you will find the five Parcels amounted 5724 
—[ 710775 Bricks... e FI. Luft: - .or\ 
86 But if you have ſo many Numbers to ade 

at what you have to carry is like to over- 16775 
of Wharge the Memory, you may put doẽwan a 
rick or Dot at every Figure where you haue 
o or more, and carry the odds up to the next Figure, 
II you get through the whole Row, and then counting 
our Dots carry ſo many to the next Row as you have 


| hots, and ſo proceed through all the Rows. 
e of, N e | 
ö 47 . 


7 


4 \ 
do | « 4:4 xamples. ny * 
5 : ö 1. - 33.4 8 : "4 . 1 3 4 * n 
f 2 A * #4 4 þ * * 5 1 # <> 7 4 
5 4 . 


gh 1 would add the, F thi 
tan Begin as before and ſay, 4 and 8 is 12, make a 


rick or Dot at 8 and bear 2 in Mind, ſaying 2 1448 78 


* 


1 12 5 | 1 Won 
7 in the Margin into one Sum. 


d 6 is 8 and 8 is 16, make a Dot at 8 and car- -, 46. 
the b, ſaying, 6 and 7 is 13, Dot at 7 and car- 82 
3, then ſay 3 and 2 is 5 and 6 is II, make a 57 
ot at b and carry 1, ſaying, 1 and 8 is which 987 
ing leſs than 10 ſet down ꝙ at the Bottom un- 56 
Fthe Line CR! oh 

Then count the Dots in that Row, which you 74 
ve finiſh'd, and you find four of them, which | —— 
ry to the next Row, ſaying, 4 and 7 is 11, 559 
ot and carry 1, then 1 and 5 is 6 and & is 1222 
ot and carry 2, then 2 and q is 11, Dot and | 
ITy 1, again 1 and 5 is6 and 8 is 14, Dot at 8 and 
2 . „ 1 SE carry 


1 


carry 4, ſaying 4 and 4 is 8 and 7 is 15, make a Dot iſ 


de five; therefore ſet 5 allo under the Line, and the Num- 


Set down all the fame Denominations under each other: 


\ _ Shillings under Shillings, and Pence under Pence, and 
begin at the leaſt Denomination (Pence) and add then 


Pence carry 1 to the Place of Shillings, becauſe 12 Peng 


1 *% N 
ONES 405 re 4 
» — - mY AF « * 


12 Of ARITHMETICK. 


7 and ſet 5 under the Line. „ ; 
| Then count the Dots in that Line, which you find toi 
l 


* 


ber 559 is the Sum of all the other Numbers. 
Audition of ſeveral Denomi nations. 
In Pounds, Shilling arid Pence, ſet Pounds under Pound; 


together, as before directed, only inſtead of carrying x at 
every 10, you muſt carry 1 at every ſuch Number as that 
leſſer Denomination is contain'd in the next greater; as in 
Pounds, Shillings and Pence, you muſt at every 12 in the 


is one Shilling; alſo at every 20 in the Place of Shilling 
ou muſt carry one to the Place of Pounds, becauſe 2 
Rhillings is one Pound, C. — "A 


Example. 


Three Men owe me the following Sums, I deſire Mr 
/ 
Begin at the Bottom at Pence, and fay, 
10 and 3 is 13 and 9 is 22, which be- 5 5 . 
ing 1 Shilling and 10 Pence, ſet 10 un- 35 17. 
der Pence and carry one to the Shillings, 62 9 
faying, 1 and 18 is 19 and ꝙ is 28 and 84 18 | 
17 is 45, which being 2 Pound 5 Shi —— 
lings, ſet 5 under Shillings, and carry 183 £7 
2 to the Place of Pounds, faying 2 and ] 
4is 6 and 2 is 8 and 5 is 13, ſet down 
3 and carry 1, then 1 and 8 is 9 and 6 is 15 and } 


is 
nde 


- 18, which being the laſt Figure, ſet down 18 before the Mint 


and then 183 Pounds 5 Shillings and 10 Pence is the d 
of the three Debts required to be known. n 


Of AR ITHME TICK. _ 


But in this Caſe, as before, if the Sum conſiſts of ſo 
many Articles that it is 6ver-burtheriſotme to the Mer o- 
ry to remember what you have to carry to the next 
Denomination, you may make Dots as you 8⁰ along, as 

be fore directed. 


E SE" 


ders of Acres, Roods and Perches as follows, tis deſired to 
know how much they all contain. 

Nate, You may ſee in the Table of ReduQion before- 
zoing, that 4 Perches make one Rood, and 4 Rood make 
Acre. 

Begin at the Bottom of the leaſt Deno- 


mination, ſaying, 10 and 15 is 25 and 37 A. R. 
62, which being 1 Rood and 22 Per- 5 3, 27 
hes, make a Dot at 37 and proceed, ſay- 2 "0 
g, 22 and 29 is 51, viz. 1 Roodand 8 22 6 
1 Perches, make a Dot at 29 and carry 9 1 2097 
I, ſaying, 11 and 61s 17 and 20 is 37 4 7 
nd 27 is 64, viz. 1 Rood and 24 Perches, 2 15 
nake a Dot at 27 and ſet down 24 un- 8 3 10 
ler the Line. — 
Then counting your Dots, you God 42 1 


24 
e bree, viz. 3 Rood, which carry to the | 
ace of Roods, ſaying, 3 and 3 is 6, vix. 

Acre and 2 Rood; make a Dot at the loweſt 3 and car- 
2, faying, 2 and 3 is 5, that is, one Acre and one 
good, make a Dot at 3 and carry 1, ſaying, 1 and 1 is 
) and 2 is 4, to wit, 4 Rood or 1 Acre; make a Dot at 2, 
a having nothing to carry, begin at the next 2, ſaying, 


and 3 is 5; make a Dot at 3 and ſet 1 under the Line. 


5. ben counting the Dots under Roods you find 4, 
. JWrcfore ſay 4 and 8 is 12 and 2 is 14 and 4 is 18 and 

"WW 527 and 8 is 35 and 2 is 37 and 5 is 42, ſet down 42 
1d 3 Winder the Column of Acres, and then you have the Con- 


id 24 Perches. 


It 


A 3 bad 7 Fields, containing the ſeveral TY 


p. 


nt or Quantity of all the 7 Fields, viz. 42 Acres 1 Rood | 


F 
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t4 Of ARITHMETICK. 
It will be needleſs to enumerate. Queſtions i in Aa 2 
tion, the Method of Working being the ſame in all, 5 
you do but take care to conſider how many of one D 
. nomination make one of another Donomination, and i 

this the Reduction Tables prefix d will fully inſtru 3 

you. - ; = 


[4 


ö e SUBTRACTION 


* 


UBTRA CTION: teacheth how to find th 


Xa 
4p" _—_ I" k £ . 4 6 Frags - — Tre 
r y are a AI "a4 61 a 7 
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ll | Difference between any two Numbers, or to tak 
# *® the leſſer Number from the greater, and to tell 


0 | what remains. 

it - This may alſo, be diflinguiſh'd into two Sorts; of on 
9 nomination, or of many. 

14 To ſubtract a leſſer Number from a greater of 0 
| vi Denomination, place the leſſer under the greater ſo 
. (whether they conſiſt of an equal Number of Figures 
"1, no it matters not, but) that the firſt” Figure towards ti 
f Right-Hand in one Number may be juſt under the hi 


= Figure to the Right-Hand in the other, and then uM bc 
1 lib tract the Figures one by one, the undermoſt from M th. 
1 uppermoſt, and ſet down the Remainder, which expre'WM 1 7 
ji 10 : according to the Rules of Numeration gives the Numb co 
Fi iſ that remains. an 
1 16 
1 æample. 5 


A General had an Army of 45632 Soldiers, and na 
ving drawn off 27315 I deſire to know how many 
ain d. ec 


DDr — 8 * = 
P 8 2 1 r 


| þ 


A 


bh 
— 
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Set the Numbers one under the other, as above directed, 
and draw a Line under them as in the Margin. 

Then beginning at the Right-Hand ſay, 1 Dy 
from 2 and there remains I, fet that 1 that 45632 
remains under the Line, and proceed, ſaying, 2131 
3 from 3 and there remains nothing, ſet down —— 
o under 3, then 1 from 6 and 5 remains, ſet 43501 
5 under 1, then 2 from 5 and there remains 
3, ſet 3 under 2, and Jaſtly, as there is no Fi- 
gure under the 4, take nothing from 4 and there remains 
4, ſo that there were 43501 Men left. ie 

But if (as it frequently happens) ſome or all of the 
loweſt Figures be greater than its correſpondent Figure 
from whence it ſhould be taken; in this Caſe you muſt 
borrow 10, of the next Figure towards the Left-Hand, and 


pay 1 again for it when you come to that Figure, &c. 


E ample. 


Suppoſe out of the aforeſaid Army of 45632 Men, 
there were 9999 to be drawn, how many would de left? 
Place them as before directed, and begin * 
at the Right-Hand, ſaying, 9 from 2 I cannot, | 
but (borrowing 10) 9 from 12 and there re- 45632 
mains 3, which 3 ſet under the firſt ꝙ towards 9999 
the Right-Hand ; then proceed, ſaying, I that! 
borrow'd and 9 is 10, but 10 from 3 J cannot, 35633 

therefore (again borrowing 10) I ſay 10 from 


z there remains 3, which ſet down in the ſe- 


cond Place from the Right-Hand ; then 1-that I borrow'd 
and 9 is 10 from 6 I cannot, but (borrowing 10) To from 
16 there remains 6; again, 1 that I borrow'd and 9 is 10 
from 5 I cannot, but 10 from 15 and there remains 5; 
and laſtly, there being no Figure under 4, I ſay, 1 that I 
dorrow'd from 4 and there remains 3, ſo that the Re- 

mainder of the Men is 35033. | 
The Reaſon of paying but x when we borrow 10, is 
ecauſe it is paid in a Place higher, where every Figure 
as IO times the Value of what they chad in the Place 
here it was borrowed ; thus, if I - borrow 10 in the 
* Place 


1 Of ARITHMETICK. 
Place of Hundreds, paying 1 in the Place of Thouſand; 
is equal to it, for 1 time 1000 is equal to 10 times 

. 5 2 5 

Tube Proof of Subtraction is by Addition; for if you 
add the leſſer Number and the Remainder together, 1 
their Sum be equal to the greater Number, the Operation 
& right, otherwiſe not. 5 I 

In the laſt Queſtion add the leſſer Number 45632 

9999 to the Remainder 35633, by the com- 990 
mon Rules given in Addition; and becauſe 
the Sum is 45632, equal to the uppermoſt 35633 
and ** Number, we are ſure the Work —— 

& right; | 45632 


Subtraction of ſeveral Denominations. 


Here, whether your Queſtion be in Pounds, Shillings, 


j 4 | and Pence, or in Acres, Roods, and Perches, or what- 
1 ever elſe, place every Denomination in the leſſer Num- 
| ber under the fame Denomination in the greater, af 
by Pence under, Pence, Pounds under Pounds, Perches un- 
| ji | der Perches, &c. and then proceed to take the leſſer BW h 
Wn - Number out of the greater bf the ſame Denomination, 
1 and ſet the Remainder under a Line drawn below for 
fi that purpoſe. | TS = 
jj 7 | | Example, =! 
1 3 7 J. oh d. 14 
Fl eee 4 tc Bs la 
11 | e oo 282 42S Li 
= | 5 * ſay 
1 Left behind — 62 : 4: 5 but 
: Proof . — 96 15 8 the! 
| — nr nr nn ne laſt 


Place the two Sums as you ſee in the uppermoſt Line 
and beginning at Pence, ſay, 3 from 8 and there remains 
5, which ſet down under the Line under Pence, and prof 


ceed to Shillings, ſaying, 11 from 15 there reſts 4, vl 
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ſet under Shillings, and then come to Pounds, . ſaying, 4 
from 6 and there remains She. which ſet under 4; then 
3 from q, there remains 6, which having ſet down as 
you, a there. is left 62 Pounds , 4. Shillings, ang. 5 
For Proof add ths, Nint. 62 Pounds, 4 Sbilings⸗ 


| and 5 Pence, to the leſſer Number 34 Pounds 11 Shillings 


3 Pence, and the Sum bein e Pon 15 Shillings and* 
Pence, agreeing with he uppermoft elite; eie | 
the Work to be right.” 1 OS UE k 
But as in Subtraction of one Dioden ſo Wage 
when the loweſt Figures are by ee correſpondent 
uppermoſt Figures, you muſt borrow 1 from the next 
Denomination as, if you are in Pence; you muſt. borrows. 
12, becauſe 12 Pence is a Shilling, and pay :1 for it in the! 
Place of Shillings; or in Shillings, you muſt borraw 20, 
and ar 1 in ele ns, of wii” may. pkg —— — 


eee in V 

1 Wer oF: be 0 3 . 082 

| ** 

17 1 100 o Pounds, and pay 225 0 76˙¶ 13 78. 
how much 18 to pay? X St . A Þ W6OT;SD1 3 25003 ix 
Fase, tt an in cbs Marin l ness Md: de 


Begin at Pence, and ſay, 5 from o I. len: , o 
cannot, but I borrow 12 Pence, (which —f : 1239: 5 
makes 1 Shilling) then 5 from 12 there — 


[remains 7; and fo I proceed to Shillings, 23: 6:7 


ſaying, 1 that I borrow'dand 13 is 14, but | 
14 from o I cannot, but I borrow 20 Shillings (one Pound) 


ſaying, 14 from 20 there remains 6, which put under the 


Line in the Place of Shillings, and proceed to Founds, 
laying, I that I borrow'd and 6 is 7 from © I cannot, 
but 7 from 10 there reſts 3, which place under 6, and 
then ſay, 1 that I borrow'd and 7 is 8 from 10 (the two 
laſt Figures of the uppermoſt Sum) there remains 25 
which being ſet before the 3, makes the Remainder in 
ul 23 Pounds, 6 Shillings 7 Pence. 
The Proof is the fame as the former, 


C Example 


-— — 
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22 * 
1 
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* - 82 * 
e 


borrow 4, becauſe 4 Roods make an Acre, + and then the 


F 
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* 4 = #54 % I 
* * 4 * 2 31 18 0 ! 5 7 
0 E. rample II. 
Xa 11. 
« . S 1 „ 
2 . * G. 12 1 


"There "is | is a dh Mannor contativing” jut 800 138 
and. it is agreed. to Se Actes, 2 Roods, 
and 33 Ferches; how much will the other Part contain 


allure that rot? 
To ſolve this, you 1 muſt mind i in TE to borrow. 


40, becauſe 40 (Seats make-a Rood, and in Roods to 
Wark, will 630, this ny 155 Proof. 2 


1 44% © 


8 d. eue. Ried at TEES 25: from 
800 : 9 00 L cannot, (but borrowing po 
AF. 2 — 23 -33" from 40 there remains 7, 
— — — then t that I borrow'd and 2 is 
42 1 7 3 from o cannot, but borrow- 
— ing 4, 3 from 4 there remains I; 

800 eee again, 1 that I borrow and 7 is 
8 from 10 there reſts 2, and 1 
that 1 borrow'd and 2 is z from 10 there reſts 75 and laſtly, | 
1 that | borrow'd and 3 is 4 from 8 there remains 4: 
So that there remains 472 Acres, I Rood, 7 Perches, out 
of vow 3 aſter 327 ey 2 ne een n 
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plication, it is neceſſary that the Subſtance of ay fot- 


& MULTIPLICATION. 


ULTIPLICATION, as 1 hinted wht 
ſerves inſtead of many Additions, and ſhews at one 
Operation, 'how- much any Number amounts to 

when it is any Number of Times repeated. | 

The Operation is compoſed of three Nutter, Uiz. 


the Multiplicand, or Number to be multiplied; the Mul- 


tiplier, or Number to multigly by; and — Product, or 
2 produced by the Muftiplicaticn : As, if I ſay 
3 times 4 is 12, here 4 is the Multiplicsnd, 3 the mend 
tiplier, and 12 the Product. 

The Multiplicand and Multiplier are always given, and 
the Product is thereby required to be found. 

It is moſt; proper to make the greater of the two given 
Numbers the Multiplicand ; nevertheleſs, which ſoever be 


made Multiplicand, it amounts to the lame i in e and 


the Product will be the ſame. 
In order to the more expeditiouſly verfolining Multi- 


lowing Table be got by Heart. 


4 bs, 2 7 3 oP T7 27 
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' MUuLTIPLICATION TABLE. 


* 7 


. CD. - 5 — 
„ 4] 18 rimes 5 
2 times” 3.5: 6||5 times 6 
1 3; 1s tme 7 
times 5 is o [5 © tines 8 
42 times. 6 is 12 [5 times 9. 
36 2times: Tr ni 
intimen 87 i 16 Y. poo ws 
2 times 9 is 18 © NES: ; 6 
8 E 5 «68 7 "25 0 
|3/-times! 3 „ 9 % ms 8. 
£3: times 4 is 12e ume 9 
3 mes S- nee 
r 2 ule! 8 
3 times 9 18 27 5 1 oe bb 
f 7 times 4 is 168 times 8 is 64 
4 times 5 is 20 [8 times 9 is 72 
6 K Zzuul 
- 4 times 7 is 28 e 5 8 
% times . i f 9 Ws 9 1 
r 


The Multiplication Table is compoſed in ſuch a plain BW * 


Method, that it admits of no Explanation, it being expreſs 
in Words that 3 times 4 is 12, and 6 times 8 is 48, &c. ; 
Let it be required to multiply 368 by 7, ſet them down 

as in the Margin (the leaſt Number under the ; 

368 greateſt) and fay (as you learn in the Multipi- 8 
7 cation Table) 7 times 8 is 56, ſet down 6 and : 
— carry5; then 7 times 6 is 42, and 5 that I car- b 
2576 ry is 47, ſet down 7 and carry 4; then 7 times b. 
3 is 21, and 4 I carry is 25, ſet down the 25, E 


and the Figures as they then ſtand make 2576, the Produd 
cf 368 multiplied by 7. 


. But 


| But if you multiply by, more Figures than! one, you 
generally multiply by one Figure at a time, beginning at 


the Figure next the Right-Hand, and ſet the Product 
down as in the Example above; and then proceed to 
the ſecond Figure of the Multiplier, and ſet the Product 
that comes of it, under the Product that comes of the 
firſt, only one Place more towards the Leſt-Hand; and con- 
tinually follow this Method, how many Figures ſoever 
you multiply by; and then adding the ſeveral Products 
together as they ſtand, the Sum is the Product of the 


whole Multiplication, 


Note, The Reaſon of ſetting every Product a Place" higher 
towards the Left Hand, is becauſe every Figure 1s of 
ten times the Value that the ſame Figure would have 


7 


been, if flanding one Place. Inver, or towards th# 


Right- Hand, as the Product 7 any Number multiplied 
by 30, is ten times as much as the Product off the 


fame Number multiplied by 3. 
ond Multiply 3581 by 27. © 
Place them as in the Margin, and firſt _- _ 
multiply 358 1 by 7, as in the foregoing 3581 
Example is directed, and place the Product 27 


25067 under the Line. Then fay, twics =——— 
is 2, which ſet (not under 7, but) under. "25067 
6, and twice 8 is 16, fet down 6 and 7162 

carry 1, and fo proceed; and having founded 
the Product of the latter Figure (7162) 96687 
add them together, ſaying, 7 is 7, 6 and © 
2 is 8, and fo proceed as in common Ad- | 


- 


dition, you have 96687, which is che. Product of 358 


multiplied by 27. PP 1 : 
If you multiply by any greater Number of Figures, 


| the Rule is the ſame, alwavs obſerving to place the firſt 


Figure of each Product a Place higher towards the Leſt- 


Hand; and all the reſt ſucceſſively, as in the adjoining | 


Example, which I ſhall only put down the Anſwer to, 
Ons the Method of Working is the ſame as a- 
<a SHO. | OW OO”, Aw 


C3 But 


a FFP — I” 


e 
arg Et. cf He eee er ts 
? > . 
* . I „ 6 * 
an 


22 of ARITHME TICK, 


135798642 15 But in ſome Caſes of mul- 

6 2589 300 tiplying by two Figures, ſome 

- Labour may be laved by help 

| 1222187978..." of the following Table Wes 

1086389136 got by Heart, and is of great 

678993210 . Uſe in reducing Feet into Inch- 

| 271597284 . 1 a; or Shillings into Pence; ay 

I ſhall, ſhew when . come to 
351582684138 -  Redudtion. 


As the former Table of Mul- [ FF 
tiplication reaches to 10 times 1101112 


IO, fo this runs as high as 12" | mg 
times 12; as for Inſtance, _ 2 | 20 | 22 | 24 
Tf I defire to know bow ꝰ 00.1 e mer 
much is 7 times 11, find 113303336 
at the Top e and i —ä— 
under it againſt 7, you have 440 8 
775 and of db fl. „ 4 2 — 4 — 


Multiply 2785 dy „„ „ | 
det them down as before 50 | 55 Py 


tau ht, only Drag | 
2785 Read of Sls ay bo 6672 
12 times 5.1610, . Lo 2 e e ee 
— — fay, 12 times 7707784 
33420 zs 60, ſet doõẽ 200. .— 
. and carry 6; then 618 80 88 96 


ae bg. db 
and 6 1 carried is is 102, ſet qo | 
down 2 and carry 10; then 


os By 
12 times 7 is 84, and 10 FOE DF ibis 120 
N 


O 
FO 
Q 
r 
O 
00 


carry is 94, ſet down 4 and® eee 
carry 9; then 12 times 2 is HP 
24, and 9 carry is 33, which 
ſet down, and then you have © | ; 5 
33420 for the Product of 27% 2 12 120 |! 32144 | 

| multiplied by 12. 55 , oP n 


” mm — 


fag ene eee d . tp] knot Io 
| nearer” Way: As, ſuppoſe I would multiply 2785 by 13, 
| 5c by the common Way: the Wark would: Rand 2s 
below, FFC Koo? | ; 


. . 9 A 
: $547.32 N — 
L * FEE o 2 4 4 2 * 
BY 5 * 8 
1 2 1 27 3 | , 
* * : 4 
- - F * a >. 11 A 1 
A — — 1 * # — — — * 
V. 4 1 3 * 
” * 
* 4 hg * 
* C 1 * 2 785 CAL * 73 * ” n FP 
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0 | ” oh a * . L y 
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# 5, + 6 3 : > 2-4 bi» 3} 
d + $ - 4 
* 1 SR 8 p 3 5 
1 190 


But becauſe the Figures in 11 are both Figures of 2, 
which neither multiplies nor divides, and therefore does 
but produce the Multiplicand twice over, as in 
the Queſtion aboye, you may as well ſet only 2785 
the Multiplicand down twice (one in a Place 2785 
higher than the other) and add them together ——— 
as in common Multiplication, and the above - 30635 
mention'd Queſtion will ſtand as in the Margin. 


 Cpntraffions in Multiplicatimn, © | 


7, If you have a Number given to multiply by 10,100, 
looo, or any Number, confiſting of 1 and Cyphers, you need 
but add ſo many Cyphers to the Multiplicand, as is in the 
Multiplier, and that ſhall be the Product. 

Example. 24 multiplied by 1000 is 5324000. 

2. I Naka be 6 he m 57 a Number 
chat hath Cyphers at the latter=end of it, multiply by the 
Figures in the Multiplier as in common Multiplication, 
as if there were no Cyphers, and then add as many Cy- 
Phers to the Product as are in the Multiplier, and that 
hall be the true Product. = 

| Example. Multiply 2785 by 1200, firſt multiply 2785 
dy 12, as before taught, the Product is 33420, to which, 
bnnex the two Cyphers, it makes 3342009 for the Pro- | 
uct required. | < 7 152 
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If chere be:Cyphers at the latter end of both Multi- 
Ie d and Multiplier, reject all the Cypbers in both, 
and work with the Figures; only to the latter- end! of the 
Product ſo found, annex a Number of Cyphers equal to 
all the Cyphers in both Multiplicand and Multiplier, and 
that ſhall make the true Product required. 


Example. To multiply 358100 by 27000, the Pro- . 


duct will be 96687 00000. - 


4. If there be a Cypher in any middle Place of the 2 


1 


Malter, you need not ſet a Row of Cyphers down I 
for it, but place the Product of the next Figure two 
Places more towards the Left-Hand ; or if there be two] 


Cyphers, three Places, wha And ane mod TOY by 


207, ee tas 71 1 3 
eon 2% 


n o FY 7 * r 
. * 4 * Wow * co = 
| 2 0b 
yy... 4 2a.» b * * 719 P 1 : 
© EF 4 © by f f 


: 
F _ + * * 
F + 
I 2 2 * 
P t s * 
, 
24 4 4 6 14. 5 


AE Ys T4 581% 
But to malen 358. by 2007, it will ſtand as fol 


lows: 
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w_ 5 bh. | | 
E He N Riff Vaih . 8 ? 
o L 8 * , . 3 4 
4 „ 200 ' | 


25067 i 
= Le 
oo Cs 


7187067 , 


And fo — 2 greater Number of eme whettel 
they fall all together or not. 


"i 


' * . > 2 & +3 : 
> - — = 
* 8 ” 4 + 2 6. wu | -, bp * K - 1 „ * * * * 
: " 14 14 % 1 9 6 1 1 
? * 1 7 L * 1 : 3 * 5 * S » 1 of 
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| Number may be taken out of, or ſubtracted from 
a greater, and what remains, and conſequently, 


- 


An Operation in Diviſion conſiſts, of four Numbers, 
the e the Diviſor, the Quotient, and the Re- 
mainder. „ 5 Ha 
The Dividend is always the biggeſt Number of the 
three, and is the Number to be divided. 905 

The Diviſor is the Number by which the Dividend is 
b he AT oe EE 1 

The Quotient is the Number of times in which the Di- 
viſor is contain'd in the Dividend; and 


a * 


The Remainder is the odds that is left after the Divi- 


performs at one Operation what Subtraction does at many. 


for hath been taken out of the Dividend as often as poſ- 
ſible; as for Inſtance, If it is ask'd how often I can have 


3 in 14, the Anſwer will be 4 times, and 2 remaining; 
here 14 is the Dividend, 3 the Diviſor, 4 is the Quotient, 
and 2 is the Remainder required, 25 
Multiplication and Diviſion mutually undo each other, 
for when two Numbers have been multiplied together, 
and a Product found, divide the Product by the Mul- 
tiplicand, and it ſhall bring for a Quotient the Multiplier; 


or divide the Product by the Multiplier, and the Quotient 
- ſhall be the Multiplicand. 1 8 


Again, when a greater Number hath been divided by 
a leſs, and a Quotient and Remainder found, if you 
again multiply the Quotient by the Diviſor (either 
taking in carefully the Fraction of the Quotient, or 
adding the Remainder, if any be, to the Product) it 
ſhall again undo the Diviſion and produce the firſt Di- 


vidend. 


Hence the beſt way of proving either Diviſion or 
Multiplication, is to make them reciprocally (by undo- 


ing) 


| J IVISION. teacheth to find N err 


. { 7 V4. Is ID af * 75 * vw * * 1 
F-- i 2 F T 2 *. = % , * 4 5 Y 
2 4 : 7 * X *. * — *. * 5 5 * 
ba F * * 5 * — F 
# %* * * : 


ing) prove each other, of which I ſhall give ſome Inſtances 
at the Concluflon of this Chapter. | 
There are ſeveral Methods of working Diviſion; 1 
. ſhall inſtance in one of the moll ofefal and plain of 
them, and that which may be done with the feweſt Fi - 
gures, or with the leaſt Trouble; and may be proved by 
common Addition; and firſt to divide by one Figure. 
It is —_ to know how, often I cap have 5 in.793, 
and how much (if any thing) remains. 
cdLet down the Dividend, and on the Leſt- 
23 Hand of it the Divſor, having room ally iſ 
5)793(158 on the Right-Hand for the Quotient, a I 


„„ / 
2% T ben, beginning at the Left-Hand, fay, 
24 | iter in (the rn . 
ba oft 5 (the Diviſor) in (the firſt Fi- 
h of the Dividend) 7, which can he 


793 bur once, ſet 1 in the Quotient, and fay, 
2 onreg is 5, which ſet under 7, and fay, ; 
from 7 there remains 2, which ſet over 7 and cancel the 7, 
Then fay, how oft 5 (the Divifor) in 29 (the 2 that 
ſtands oyer the 7, and 9, the ſecond Figure in the Divi- 
dend) which you may have 5 times and no more; ſet 5 | 
in the Quotient, and by that 5 multiply the Divifor 5 | 
faying, 5 times 5 is 25, which ſet down fo, as that the 25 
may ftand under the 209, Units under Units, and Tens | 
under Tens; then ſay, 25 from 29 there remains 4, which | 
ſet over the 9, and cancel the 2 and theg, 
Then the laft Figure in the Dividend 3, in the Units 
Place, and 4 (over the q) in the Tens Place make 43, fay, I 
how oft 5 in 43, anſwer 8 times, put 8 in the Quotient, Mer 
and ſay, 8 times 5 is 40, ſet that under the Divideng, 
and under the 43, as before directed, and ſay, 40 from 
43 there remains 3, which ſet over the laſt Figure in the 
Dividend, and cancel the 43, then is 158 the Quotient, iv. 
ne OE 
For the Proof of this Diviſion, add together all the 
Figures that are below the Dividend (taking in none 4- 
dove but the Remainder 3) in the Order as they ſtand, 
faying, o and 3 is 3, and 5 and 4 is 9, alſo 2 and 5 is 
7; let them below the Line, as in common Additioy, 
and if the Work is right, that Sum will be the fame # 
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e Dividend (as is here} or if it is not the ſame as the 
dividend, the Work is falſe. ; ＋ | 
Por the Figures below the Dividend are the ſeveral Pro- 
Nas of the Divifor and Quotient multiplied together, 


Wy the Diviſor (taking in the Remainger) will produce the 
EDividend, therefore, &c.. - 26. Fro VT. 22 ee 
But they that do not regard this Way of proving Di- 
ion, may do the famg Queſtion with fewer Figures, 
et much is the ſame Form, thus 
Place the . Der: bens . 3 
ice for the Quotient as before, and 24% ꝶ 
F log on - oaths 
in the Quotient, and fay, once 5 i 507980188 
from 7. there remains. 2, ſet 2 oyer 7, 


d cancel the 7; then q, the ſecond Figure in the Di- 
aend, in the Units Place, and 2 (over the 7, in the 
ens Place) make 29, ſay, how oft 5 in 29, which is 5 
nes, and 4 remains, ſet 5 in the Quotient, and 4 over 
and cancel the 2 and 9; then 4 (over the 9) in the 
ens Place, and 3 (the Jaſt Figure in the Dividend) in 
e Units Place, make 43, ſay, how oft 5 in 43, which is 
times, ſet 8 in the Quotient, and ſay, 8 times 5 is 40, 
m 43 and there remains 3, which ſet over the laſt 
eure in the Dividend, then is the Quotient 158, and 


4 


Remainder 3, as before. 


2 : 


I defire O know how oft I can have 72 in 57289. ä 


(che firſt Figure of the Diviſor) in 5 (the firſt Figure 
„tbe Quotient) but becauſe it cannot be, take in one 
„ eure more, and ſay, how oft 7 in 57, which may be 
„ mes, becauſe 8 times 7 is but 56, which taken from 
m there would remain 1, but then 8 times 2 is 16, but 


ve BE that remain'd before, and 2 (the third Figure in the 
% ividend) taken as they ſtand, make but 12, - becauſe we 
nnot take 16 from 12, we muſt put 1 leſs in the Quo- 
nt, and inſtead of 8 but 7 in the Quotient. | 


a Note, When we divide by more Figures than one, we 
0, muſt previouſly conſult whether the reſt of the Figares 
Is of the Diviſor (as well as the firſt) will bear the 
NY, Figure we propoſe to put in the Quotient, before we 


d 1 have obſerved before, that the Quotient multiplied + 


Place the Dividend, Ag. as before, and ſay, how oft 
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| Becauſe I could not have the tun 


3 #4 — Figures of the Diviſor 72 in the fit 
68 two Figures of the Dividend 5, 
Nga I muſt make uſe of the firſt thre 


73)67 0% Figures of the Dividend 572, nf 

the firſt” Operation, and then be 
8 the Work at the Right-Hand, and multiply I 
(the laſt Figure of the Diviſor) by 7 (the Quotieny 
ſaying, - 7 times 2 is 14 from 2 (the wird Figure m 10 
— I cannot, I borrow 20 and ſay, 14 from 2 
there remains 8, which ſet over 2, and ſay, 7 times f 
is 49, and 2 I borrowed is 51, from 57, there remains % 
which ſet over 7, and TY the 572, the firſt Ol 
ration is done. 

Then you muſt take in ee Figure of the Duff 
dend, which is 8, which with 68 above, and taken in of 
der as they Rand,” make 688, then fay, how oft 7 i 
68, which ſuppoſe 9 times, but before you ſet it Fil 
in the Quotient, conſider 9 times 7 is 63, from 68 therlf 
remains 5, and 9 times 2 is 18, which, becauſe I cu 
have from 50, I place 9 in the Quetient, and a9 
times 2 is 18 from 8 I cannot, but .(borrowjng 10) 19 
from 18 there remains nothing, ſet o over 8, and can 
the 8, then 9 times 7 is 63, and 1 that 1 borrow 
is 64, from 68, and there remains 4, which ſet or 3 
the 8, then the Fi igures you have to work with are 4% 
ſay, how oft 7 in 40, which is 5 times, ſay, 5 times i | 
is 10, from 9 I cannot, but 10 from 19 there remain 
9, which ſet over 9 (the Jaſt Figure in the Quotient) a 
then 5 times 7 is 35, and 1 that J borrow'd is 36, fol 7 
40 there remains 4, which ſet over o (the laſt Fig 
of 40) and the Queſtion is anſwer d, the Quotient i is 7% 
and the Remainder 49. | 


| Note The Reaſon of Cancelling the Figures, is to previ | 
mating uſe of one twice over, or puzzling the Men 
to know which have been made ufe of. 


There is another Method of Divikiew wich ßer! | 
the Memory, but requires more Room and Figures f 
the Operation; I thought fit to inſert it, becauſe ſome Pe 
ple do not _— ſcratch'd Diviſion, as Fu call it. 


. 
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i We will inſtance in the foregoing Queſtion of Divid- 
„e 57289 by. 72. 

re Place the widend, ee as in the hg Exam ple ; 


uind as before, becauſe you cannot haye 
bin 5, ſay, how oft 7 in 57, which i 
Mith the Conſiderations before menti- * 
ned, you will find to be 7 times, put 3 

in the Quotient, and ſay, 7 times 2 — 

14, therefore (becauſe in the firſt 688 
5 peration you uſe the firſt three Fi- 648 
s vres of the Dividend) ſet + under 
che third Figure of the Divi end. 2, +409 

nd carry 1, faying, 7 times 7 is 49% 360 
nde 1 1 carry is 50, which ſet under 57. — 

nd then by the common Rules of 49 


5 zubtraction, take 504 from 572, there 
ou emains 68, to which bring down the fourth Figure in 
e Dividend which is 8, and it ſtands as you ſee (688.) 
= Then ſay, how oft 7 in 68, which you have 9 times, 
ice 9 in the Quotient, and ay, 9 times 2 is 18, ſet 
on 8 under 8, and 9 times 7 is 6 and 1 is 64, which 
naß et down as you ſee, and ſubtracting 648 from 688, 
we bere remains 40, which ſet capa ack bring down 9 
ofthe laſt Figure in the Dividend) it makes 409, in which 
proceeding as in the other Operations" 770 find in the 
Nuotient 795 and 49 remaining. 
aue The beſt Proof of Diviſion is by: Multiplication, for if 
ou multiply the Diviſor and the Quotient together, 
fro nd to the Product add the Remainder (if any be) that 
am te. be the ſame with the nr if "the Work 
Wc right. h | | 
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„ Signs n Qusſtian. 
The Quotient =" a — 595 
r — 72 


The Produft '— = — = = 57240 
To which add the Remainder | — og 


W. 
"The Surn is e dl e 
Which being equal to the Dividend, 1 
. the Divifion to be right: | | 


Contrabtians i in Di ijin 


abs «If a Nn is to be Divided by 2 Number con 
ing. of 1 and any Number of Cypbers annex'd, cut off all 
many Places from the Dividend, towards the Right-HanilW 
as there are Cyphers annex d to the Diviſor, = the Fiſh : 
gures left in the Dividend is * Quotient, and; thoſe col 
off are the Remainder... 

Eximple. Divide 57 38 by 190, the Quotient. is mn 
und the Remainder 38; or if it was to be divided Ini 0 

the Quotient is 373, and 8 remains, Ee. a 

2. If a Number is to be divided by any Number of o 4 

or more Figures with Cyphers annex'd, | reject the Du ; 


Places (whether Figures or Cyphers it matters not) an 
work, as in common Diviſion, the Quotient fo found if 
the true Quotient, and the . with the Figure f 
cut off, is the true Remainder. > 

Divide 3748 by 240, the Quotient-is 15, and the Refi 
mainder 14 (with the 8 that was cut off annex's to it of 


the Right-Hand) is 148. 
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to a different Denomination, as Pounds into Shil- 
lings or Pence, Acres into Roods or Perches; or 
che contrary, Perches into Acres, c. and it is of two 
Kinds, viz. to bring a greater Denomination into a leſſer, 
Shillings into Pence, and is performed by Multiplica- 
tion. 

The other to bring 2 loſſes: Denomination into a 
: greater, as Pence. into ee Oe. and; is done by 
Pieiſion. 


| I ogg is bringing the fs Thing in 


232 Dejecnding. 
Dueft, I. In 17 28 Shillngs bro many Pence ; 


e 18 * F... 


WT - Becauſe 12 —.— ntake one Shilling, multiply 7748 by 

12, and if you work by the Direction given 

in Chap. V. towards the Concluſion ere N Rs. 28 

Hou are taught to multiply by both the Fi- 3 

gures at once) the Work will ſtand as in te ,——— 

on Margin, and the ne n is ene 3 ac 
: 0 70 10 


den in 1728 Shillings. ES 

af | #14A 4 14 

1 2. II. Is 1748 Pods bots many Shillings.) | 

ares We are to conſider that in one Pound there is 20 

billings, therefore multiply 1728 by 20, and 

Re he Product 34560 is the Number of Shillings 1728 

tan 2728 Pounds required, | | el Ro * 
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Out Il. In 496 32. - Acres how mY Perches? 


Ven ſee in the Reduction Table, at the Beginning of 
the Book, that 160 Perches i is one Acre, therefore mul. z 
tiply by x60, and you- have the Anſwer, 79611205 the 1 
Anſwer to the n Y 
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P Do v. hk 456 Acres how many OF Lin? = 1 
Fou ſee by the Reduction Table, that 100000 Link | 


Multiplication (by adding five Cyphers to the Number 
of Acres, you have 42600000 the Number of ſquare 
Links in 426 Acres. 

WE ſufficient for Exauiples. of this kind. 
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= kad ion Aſcending. 


K 
= ſhall next come to 1 Kind of Reduction which 
h from a lefſer Denomination to a greater, and i 
pefformed by Diviſion, and ſhall make uſe of the laſt fic 
Queſtions to ſhew how one proves the other. 
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Duh. L Ja ak Famer, bor, many Sbillings? | 
of BE This Part of Reduction, requiring to brin 3 leſs pe 
nomination into a greater, is eonſoqunty to L 'd 
| by Diviſion: | 4+ 
Conſider the Number of ls ana 
Pence in one Shilling, which 87 
is 12 ; therefore divide 207536 33 
by 12, the Quotient is 1728, 96 
the Number of 3 an — 
20736 Pence. 209! > 
 Ouefb, Il. Is 34560 willing, oy mady Pounds? f 
4 210)26561(1728 
Divide by 20 (tb MbesT bb 
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: Shillings in one Pound) and 05 
the Quotient is 1728, the +, {m5 
] Number of Pognds 5 7 — 
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þ given for Contratiien in Diuiſen P age 30. 


| 248, HI. In 7941120 Perches, hom many PER 


The Number of Perches in an Acre is 160, as his 
e by the Reduction Tables at the Beginning of "this 
book Therefore divide the _ 

Number of Perches propoſed,  16j0)7941 een 
z. 7941120 by 160 (the 154. 

Ferches in a ſquare Acre) the 01 

ootient 49632 is the Num- 05 


Er of Acres required. - 
hich —— 
1d 5B 00 


fve 


of 


But if you have any Number of Perches given, and | 
pu would know how many Acres, and alfo how ma 
d Roods and Perches it ene it is beſt to {ride 5 


44 Of ARITHMETICKX. 
by 40, and then the Quotient is Roods, and the Remain- 
der is odd Perches; and the Roods ſo found divided by 

4 (becauſę 4 Roods is an Acre) the Quotient is the Acres, 
a the Nee? is odd Roods : And thus you have the 
Acres, Roods and Perches __ any ow e * * : 
Number of e propodda. e e | 
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In 2835 Perce, how many Acres, and what olf 
Roods and Reaches ? E 
Divide 2535 by 40 (the Leh ses 
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Perches in a Rood) and/ the 13 
Quotient 63 is the Number of 5 
Roods, and the Remainder 1 1 I 


is the odd Perches. Again, — 

Divide 63 by 4 (the Roodsdss x 
in an Acre) and the Quotient 40630 mn W 
15 is the Number of Ai vl 
and the Remainder 3 is odd Acres. . Pol | 
Rogds ; ſo that the whole is Anſ. 15 : Ser 155 e 
15 Acres, 3 Roods, 15 Per- „ : 
ches, as above, the Perches being to be brought into Rook 
by dividing by 40, as in the following Example. : 


Quept IV. In 147760 Perches, how many Roods? 
Divide 147760 by 40, and "1 400 14776003694 


the Quotient 3694 is the Num N 
ber of Roods, and nothing re- | . 
mains. 8 | | 16 


Weſt. V. In 42600000 ſquare Links, how _ Acre 


An Acre contains 100000 ſquare Links; thereby af 
vide 42600000, the Quotient is 426; and this is pl 
form'd without any Trouble but cutting off the Cf 
phers, as is ſhew'd in the Contractions in Duits c 
taught Page 30 of this Book. - 
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For de Proof of Realdtion. 1 


- ReduAion Aſcending and Redattion Deſcending alter- | 

a nately prove one another, by making that a given Term 
in one, which (till found) was required in the other; and M 
this Method I have taken in the five Queſtions of each 
Kind of Reduction; as for Inſtance. N eſtion the firſ 5 
of Reduction Deſcending i — 4 


In 1728 Shillings, how many Pence ? And the Anſwer 
is 207 36 Pence, ; 


Therefore the firſt Queſtion L have propoſed in Be. f 
duction Aſcending, is | 


In 20736 ben, how —y Slings? And the An. 5 
ſwer is 1728. 9 


This brings the Queſtion into its firſt Denomination F 
and proves the Work to be right, - 
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” = The Golden Rule, or Rule of Three. * 


HE Uſe of the Golden Rule Direct is, when three 
Numbers are given, to find a Fourth that bears 
. the ſame Proportion to the Third, that the Se- 
ond doth to the Firſt ; and the Rule is: ĩð 
Obſerve, in ſtating your Queſtion, that the firſt and 
ird Terms be of one Denomination ; and the Fourth, 
ich is always the requir'd Term, will be of the fame 
EDenomination with the ſecond—  * EY 
Then multiply the ſecond and third Numbers together, 
Ind divide that Product by the firſt Number or Term; 
We Quotient ariſing from thence is the fourth Term, or 
oportional Number ſought. uns zt ain att" 
The Reaſon of this Rule is, becauſe in any four Num- 
ers that are proportionable, the Rectangle under the 
o Means is equal to the Rectangle under the two 
Ktreams; that is, the two middle Terms or Numbers 
Wultiplied together, their Product is equal to the Product 
the two Extreams, viz, the firſt and lat Terms, 
uc. Lib. VII. Prop. 19. a 87-4 26 een 


Example. | 
If we imagine any Rank of Numbers in a Geometrical 
E. 4 oportion, as I, 2, 4s 8, I6, 32, 64, Sc. Or, I, 3, 
27, 81, Sc. Take any four of theſe Numbers toge- 
er; as for Inſtance, 4, 8, 16, 32, it is, as 4 to 8, ſo 
to 32: And if io, then 32, multiplied by 4, is equal 
16 multiplied by 8. 2 T7 4 | 
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fore the Product of 81 multiplied by 4 


the Second muſt contain the Firſt, ask 
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12 of Euc. Lib. VII. 
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Allo, as 3 to , fo 27 to 813 there- 32 


3, is equal to the Product of 27 mul- —— 
tiplied by 9, and fo in any other Caſe; 128 
for, if four Numbers are proportional, 


often as the Fourth contains the Third, 

as in the laſt Inſtance, it is 3 Times, 81 

for the ſecond Tetm 9 contains the 3 
Arſt Term 3 three Times; and therefore —— 
(the Numbers being proportional) the 243 2g 
fourth Term 81 contains the third | 
Term 27 alſo 3 Times. Now, if 27 be multiplied | 
9, and 81, which is 3 Times 27, be multiplied by 
which is but one Third of 9, it is certain the Produ 


0 


And for the ſame Reaſon, in any 333 30 
three proportional Numbers, the Square 35 „ 
of the Mean is equal to the Rectangle, —— 2 


or Product of the Extreams. e 12 
i * #477 649 ne 105 ; 
— 


12 As 7 to 35, ſo is 35 to 175. | 1225 


For 35, multiplied by it ſelf, is equal to a Number . 
Times as great multiplied by another Number, that is 

one Fifth as great, Sc. 3 

Now, It is evident from what hath been ſaid off 

Nature of Multiplication and Diviſion, that if the Prod 

of the Firſt and Laſt be equal to the Product of 
Second and Third, then if the Product of the Second 
Third be divided by the Firſt, the Quotient ſhall be 
fourth Number . ; this is a neceſſary Conſequil 
re. 19. before cited. * * 79 


This Demonſtration of the Rule of Three, I rei 
* my London Accomptant, Page 108, 109, 
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| Example. ay Du * L 
If g Pound of Tobacco coſt 18 Shillings, what will 85 


Pound coft ? 1 8 8 85 ano 
I 
State it thus, If 9: 18 :: 88 
: 55 18 
8 1 85 
1 - 9)1530(170 
63 
00 


1 According to the Rule, multiply the two laſt Terms 
Ws together, viz, 85 by 18, the Product 1530 divide by 
= the firſt Term , and the Quotient 170 is the Shillings 
SZ that 85 Pound of Tobacco will coſt at that Price, is 8 
Pound 10-Shillings, | 


| Sometimes there is a Remainder after Diviſn, whoſe 
Value is required to be known in Quarters and Pounds, 
or Shillings and Pence, Oc. according to the Quality of 
che fourth Term, whether Money, Weight, or Mealure 
and this is to be done by Muſtiplying the firſt Remainder by 
the Number of Integers of the next lower Denomination, 
contain'd in the firſt; as if the ſecond Term be Pounds, 
the Quotient or Anſwer will alſo be Pounds: And if there 
be a Remainder, multiply it by 20, the Shillings in a 
Pound; and divide by the firſt Diviſor, the Quotient is 
Shillings: And if any thing yet remains, multiply by 12, 
the Pence in a Shilling, and divide ſtill by the firſt Di- 
viſor, the Quotient is Pence, ge. 
Ain 
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of ARITHMETICK, ar 


- Example. 
nn the foregoing Queſtion, the Remainder after the firſt 
iviſion is 18, which multiplied by 20 (the Shillings in 
Pound) is 360, that divided by 19 (the firſt Divifor) 
pe Quotient 18 is Shillings, and there again remains 18, 
hich multiplied by 12, the Pence in a Shilling, produceth 
16, which divided by ftill the ſame Diviſor 19, the 
Nuotient 11 is Pence, and the Remainder is 7, which 
ultiplied by 4, the Farthings in one Penny, the Product 
238, which divided by the firſt Diviſor 19, the Quotient 
I, and Remainder 9; ſo that if 19 C. coſt 291. 359 C. 
ill coſt 547 J. 18 s. 11 d. 1 9. 25. Obſerve the fame Me- 
od in knowing the Value of a Fraction in any other 
Venomination. 5 . | 
Example. Qugęſtion III. 


W If 36 Pound Sterling will pay for 21 Quarters of 
ED beat, how much will 137 Pound Sterling pay for at 


at Price ? 
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42 Of ARITHMETICK. : 
The Remainder after the firſt Diviſion. is 33, whiall 8 
multiply by 8 (the Buſhels in one Quarter) and the Produgf 
(264) divided by the firſt Diviſor 36, gives 7 8 : 
\ in the fame —＋ by 4, 5 the odd Pecks, an 
the Anſwer is 79 Qrs. 7 J. Iz P. vm. 99 * 7 
7 Buſhels, 1; | Perks Sc. * 'F | 
But in Caſe one of the — be in Seal Denomim] 
| tions, that, together with its correfpondent Term of th 
fame Name, muſt alſo come under the loweſt Denomim 
tion mentioned, and then proceed as, before: But this If 
think a ſufficient Specimen of the Golden Rule, becauſe my 
Delign'is to proceed to po much of the Decimal Arithmetii 
as is neceſſary in 2 8 Weping. which is the Sul 
* of this Treatiſe. 1.1.» Te: 
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Decimal ARITHMETIC. 
D Fraftion. is always fippoſed to have i 
A Denominator 1, with fo many Cyphers annex 
| to it as there are Places in the Numerator, and there 
fore the Denominator i is not expreſs d, as in Pulgar Fracim 
but underſtood ; thus 553 is writ thus .57, and ; thus 51 
In whole Numbers, a Cypher on the Right-Hand inf 
creaſes the Value of the Figure to ten Times as much il 
it was, but on the Left-Hand it neither adds nor lin ; 
niſhes ; but, in Decimals, Cyphers on the Right-Hand ney 
ther add nor diminiſh, but Cyphers on the Leſt· Hau i : 
leſſen the Value thus: f 


.6 _ co Tels 4 
5 - +} ty 38 60 Hundredths ans = 2 
600 600 Thouſandths * | 
6000 booo Ten Thouſandths) . 
.6 (6 Tenths 


06 956 Hundredths 
.oobl ” 36 Thouſandths 
0006 6 Fen Thouſandths 


of AR ITHMETICK. 
And fo in other Caſes, as the Numeration Table in whole 


Numbers increaſeth towards the Left-Hand, ſo the Nota- 
| tion Table in Decimals decreaſeth towards the NC: 


Hund. of nag 
Tens of Thouſands 


Ea of Millions | 
Thouſands 


Tens of Millions 


Millions 


s in the following Table. 


Thouſandths 
Ten Thouſandths 


Hundreds 
Tens | 
Units 

Tenths 

> Hundredths — 


Hundred Thouſandtbs 


Millions 


o Ten Millions 


Hundred Millions 


9876543212345 67890 - 


According to this Table, 1 ſignifies One, and 10 2 
fies Ten, &c. as in whole Numbers; and if a Cypher be 
added on the Left-Hang, it neither increaſes nor diminiſhes 
it, as OI, or oo, in whole Numbers, ſignify 1; but in 
Decimals, being diſtinguiſh'd by a Point on the Left-Hand, 

.I ſignifies 54, and. OI ſignifies 555, and .001 ſignifies rede, 
Oc. Or, if the Places are ſupplied with Fi igures, it is the 


lame, as 


35786 35786 
3578.6 357878 
55 - 
3.5786 Jroͤsss 
35786 | 188888 


Before I proceed to Addition, &c. I fhall ſpeak of Re- 


duction under theſe two Heads, viz. To reduce a 2 


Fraction to a Decimal, 


to a Fart of Coin, Weight, Meaſure, &. 


PN M 6 


ROY FT 


and to reduce a Decimal Fat 


To reduce a 7; ulgar Fraction to a Decimal, 


Add ſo many Cyphers to the Numerator, that dividing 
by the Denominator, nothing may remain 2 poſſible) 
the Quotient f is the Decimal required. 


E xamplc. 2 


vc 
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pp IE 8 | 1 1 Example. hy hit uotient 8 
I eſire to expreſs 4 in Decimals. I 20 
—. cles OED. 


22 


* 


— 


| | O 
But you may obſerve ſometimes the Numbers will cir. | 
culate, that is, in the Diviſſon, you will after ſome Time 
have the ſame Figure remaining that you have had be- 
fore; and, conſequently, that with a Cypher will bring 
the ſame in the Quotient as it did before; and when you 
perceive this, you may be ſure there will always be a Re- 
mainder, for the ſame Figures will follow perpetually. 


| Example. | 
Reduce +4 to a Decimal. 
Quotient 3571285714285, Cc. 


14)50 
80 
100 
20 
60 
40 
120 
80 
100 
=. 
60 
40 
120 
80 


In the firſt Operation the Remainder is 8, which with 
4 Cypher makes 80, and brings in the Quotient 5 and 10 
remaining, &c. to the ſeventh Step, which brings in the 
Quotient 8, and after that, the ſame Figures repeated 2; 
was after 5 before, as you ſee in the Operation. . 


NOF. JL 


To reduce a Decimal Fraction to any Part of Coin, 
Weight, Meaſure, or the like, 


kn, © & 


Examis 5 


— 
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n 


Or 0.755 or, which is the ſame, 188 o Pound. er 
== Becauſe 20 Shillings make one Pound, multiply 7: 
by 20, and cut off two Figures, becauſe the Deci 


[7 a 225 
s i blucs e 2 
Du 


The Anſwer is 1520 — 
W But if any thing had remain'd beyond the Line, it muſt 
WE have been multiplied by 12 (the Pence in one Shilling) 
cutting off two Places towards the Right-Hand, which (if 
not Cyphers) are again to be multiplied by 4, the Far- 
WT things in one Penny; and again, cutting off two Places 
= towards the Right-Hand, the reſt are Farthings, and thoſe 
cut off are hundredth Parts of a Farthing, Sc. And, if 
the Fraction had been to three Places, the Remainder had 
been thouſandth Parts, Oc. = | 
2 ___ Exanylel. 4 
2 In 25.7861, how many Shillings, Pence, and Farthings? 
| \ Pounds — 25.786 . 
| | 1 2” 
Af. In 25.786 1. is—| Shillings — 525/720. 
515.720, vz. 51571888 6. 9 5 I2 
or 6188.640 Pence, or — 
247 54.560 Farthings. ] Pence — ” 
| 4 


) Farthings 247 541560. - 


= The Reaſon of this Rule may be thus explain'd, as in 
Wy the firſt Example .75 is 535; therefore the Proportion is, 
Jas 100 to 75 ; fo 20 (the Shillings in one Pound) to the 
billings in .75, or +35 of a Pound; and if by the Golden 
F Wc you would find it, you muſt multiply the "= laſt 


W 1 cre to know how many Shillings and Pence iin.75L. 


J Fraction L. 7 5] conſiſts of two F igures, the reſt is the 


. RS 
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- together, viz. 75 by 20, and divide by the fit 
Term 100, it brings the fourth Term required. But, in 7 
Decimals the Denomination or firſt Term being 9 ] 
with Cyphers, viz. 10, 100, fo, tc. being only u 
cut off as many Figures to the Right-Hand as there an 
Cyphers in the Divifor ; and the Cyphers in the Diviſor 8 
or Denominator being always equal to the Places in the I 
Numerator, it will follow, that cutting off as many Fi. 
gures, as there are Places in the Decimal, is the ſame in 
Effect that the whole Operation would bring forth. | 
And the ſame Reaſon holds in mix'd Numbers, viz. 2 
whole Number with a Decimal annex'd, as 25.786 ; for, 
as the Operation for the Fraction 786 f is demonſtrated, 
as above, ſo it is plain, that the whole Number of Pouiid, | 
diz. 25 — — by 20 gives the Shillings, Qc. 5 of the | 
common Rules of Reduction before taught. 


RO. III. 


Toe reduce any known Part of Coin, Weight, Mea 
fare, Sc. to a Decimal Fraction, or (which is the ſame) 
to expreſs any known Part of Coin, Weg Meafur, 
Sc. in Decimals. | | 
This is but the Reverſe. of the ſewer, and performili . 
by Diviſe on, as the other is by Multiplication, BW 


Example. 


I deſire to expreſs one Farthing in Decimals, ore 

Pound being the Integer. 
Divide 1 (the Number of Farthings given) with cl 
phers annex'd to it, by 960 (the Number of Farthings in 
one Pound) the Quotient is the Decimal required, AS of 1 
the following Operation. — = 
> | 96 to0Goo0o(00104T6 7 
400 ” 

160 


: WE ow i 640 


' 64. 
By the ſame Hades if you. would expreſs 3 Farthings in 
Decimals, divide 3 with Cyphers annex'd by 960, and cl 2 
Quotient 003125 is the Decimals required; and by th 
fame Rule 4 Pence 3 Farthings, or 19 F arthings, thus e- 
— 0197910, App. 


2 2 
— — — PR — — 5 i 1 
rr 2 : —.— 4 l 2 * 7 
CE Ann AIG, —— — 252 ö — rr. Se erp us na 
7 . ane = a 
3 = 


— 


B 


2 28 2 * 
— — — 
4 

—— 2 — — 5 


= 8 — — 3 = 8 
. , 
—— — — 
——— — 2 
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in A in DECINALS. 
1 | X U BOB 


WD LA CE 8 the Peint at the Beginging of - the 


for Fraction, over each ien, and e as if 0 were 
the} whole Numbers. 
. | 


Add 


res 375 to 1 75 22. 


spe Reaſon why, in Decimals the Fraction 50.375 
wy; 2 ſtands not under the laſt Figures of the 834.22 
" BF ration 375, is, becauſe 375 poſſeſſing three 

6 Places ia Thouſandths, but 22 poſſeſſing but 890.595 


F wo Places in Hundredths, for Reaſons given 

Wt the Beginning hereof; but 22 Hundredths is equal to 
o Thouſandths ; and to ſet down 22 under the two firſt 
Figures of 375 is the ſame, as to ſet down 220 under 375. 
ence obſerve, | 

== In Addition or Sabtration of. any Decimals of wWhatſe- | 
erer Number of Figures they conſiſt, let them always be 
ven at the Left-Hand, and let the odds be at the Richt- 
and, contrary to whole Numbers; z as in the following 
xamples. 


| Buonipl I. | Example IL 


- 65.95 93.98 

; in 329.658 48.07 

n 6638.1 82.099 
7034-958 292.849 


The Reaſon is this ( Example II.) the 7 is 7 Tenths, 
which is equal to 700 Thouſandths. "i 

4 ext is 98 Hundredths, or 980 Thouſandths ; 

2 he third is 7 Hundredths, or 70 Thouſandths, 

| Whe laſt is 99 Thouſandths, which ſet down, 

R ail nd added up as if they were whole Numbers, 
F | ill produce 1849 Thouſandths, viz. 1 Inte- 
r to be carried over the Point, and 849 
| bouſandths as a Fraction, 
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8 ET down your Sums, and proceed : as if they wen 


eff are Decimals. 
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SUBTRACTION in DECIMALS. 


* 


IN this, as in Addition, make the whole Numbers ce ; 
at the Right-Hand, and the Fraction even at the Lef. : 
Hand, placing the Points fight over each other, and pol 
cced as if dr were whole Numbers. 


bs ra N 8 . 
„ 1067S. 265.12 
e 139.56 


62.52 | . 


III. 

„ 7”. 
95.985 
36373 


| Mv1.T1PLICATION in DzcnaALs. 


RULE. 


whole Numbers, only from the Product cut off 4 I 
many Figures as there were Places of Decimals in ba 
Multiplicand and Multiplier, the Figures remaining wo., 
wards the Left-Hand is a whole Number, and thoſe cull 1 


E xanples. 


27.6 


eiu c 


| 7 ' 
>, 
2 
* 


Muttiph 1920 5 327. 


Here, 1728 is all x whole Number, ana 1528 
W 327. is all a Fraftion ; therefore the Pro- 327 
3 duct is 565 0563 for as the Multiplier is a-: 
ly 2 Fraction, the ProduGt will be lefs than > 12096 
the Multiplicand. ove. a 3456 \ 
= They that underſtand” Multiplication in 5184 
= whole Numbers, cannot err in Decimals. | 
Mind but to cut off as many Figures from 565.056 
che Product, as there was from both Mul- 
iplicand and Multiplier; and if there were more cut off | 
bom one than from the other, or if all from one, and 
one from the me it matters not, the Rule is the ſame 
ss in the Example above. | 


el. 


Division 17 Dreruars 


N Pivian, where the Dividend or © Diviſor, or both 
are Decimals, obſerve ; _ | 
Place your Numbers as if they were whole Numbers, 
ind if the Dividend have juſt as many Places of Decimals 
or Figures after the Dot) as the Diviſor, proceed as in 
ee common Diviſion, and the Quotient is a Whole Num- 


er, without any U to do cut off. The 
E Example, Divide 56 565, o56 by 327, the Quotient is 1728. ; 


| Now, becauſe there is juſt & . 72 )56s. 0560728 
nany Decimals in the Diviſor as 7 2380. 6 : 

n the Dividend, the Quotient is a 091 5 

whole Number 1728. | | 2616 _ | 


. 000 


But if there be mofe Places of Decimals in the Di- 
idend, than in the Diviſor, cut off as many Figures 
om the Quotient, as there are Decimals in the Divi- 
end more than in the Diviſor, and the reſt is the whole 


dt : E Number, 
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Number, and thoſe ſo cut off the Fraction of 1 
— Fi al | 


* 


Example. Divide 41 19 Jot6: by 42.37. | 


— EEE 


4 00 12 801600. 99 Here are two Decimul 

314 40 more in the Dividend, tha 

3 = 231 in the Diviſor; therefor 
2 5386 there will be two Decimiilf 

— in the Quotient, which vi 

©0000, then be 97.30! . 
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haut if there be more Places of Decimals in the DM 
for than in the Dividend, add Cyphers to the Dividend 
to make as many Places of Decimals, as in the Diviſo; 
and proceed as before, _ the Quotient will be a who J ” 
Number. | Y 


Example. Divide 92 by 7 * 


Set them down as in common Diviſion ; and be ca 
there are two Places of Decimals in the Diviſor, al 
none in the Dividend, annex t 

5 7500 200(16 | Cyphers to 92, and chen proce 
3450 in the Diviſion, the Quotient 

16 a 2 Number. 


000 | 

But if, as it cine FN Smething rem 
after the "Divifian, add a Cypher, and make another 0! 1 ; 
ration; and if any thing yet remains, add another, 9 q 
remembring, that that Part of the Quotient that comes il 
after the Addition of Cyphers, is to be cut off ial I 
the Quotient by a Dot, and accounted : 2 Decimal, A 


Ll 


p J MK. 3 
* a _ * 
5 1 1 
1 Bos 5 
| s 3 
- . b — 1 
PS 81 32 
k e 
4 © Sl 
« 77 8 
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Example. Divide 968 by 8.75. 


| Fir, becauſe there are two Places of Decianly in the 
1 iviſor, more than in the Dividend, add two Cyphers 
Wo the Dividend, and per- 88 


hat | * 
orm the Diviſion. ane 8. 7s oeBool rio. 6285714 
n But when I have gone 930 | 
vill ' rough all this Dividend, eee 
find 550 remaining, put 2500 

Dot at the Quotient, 7500 
nd annex a Cypher to ooo 
ende Remainder, and pro- 6250 
ie; and the next Step 1 
be ou have 250 remaining, 5 2750 


which add a Cypher, 2500 
produces 2 in the Quo- | 750 
nt, ; 7 
== You may continue to add © yphers, as you ſee in the 
argin, till it comes to 2 in the Quotient, and then you 

ed not proceed any further, for the Numbers in the 
uotient will circulate perpetually 285714, and the ſame 
er again; 
eres brings a Quotient nearer to Exadtneſs 3 for 
Den we have gone through the firſt Dividend, the Quo- 

nt is 110, and 550 remains; but the ſecond Operation 
akes it 110.6; the third 110.62, oc. every one nearer 
Truth than other, S. | 
The Golden Rule in Decimalsß being pe 

[tiplication and Diviſion, as in whole Numbers, I ſhall 
| need to inſtance in it, ſuppoſing, that what is ha 
ficient for an Introdudtionr to the Art of N 
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Of the Theorick Part of Surveying, contaif 
ing ſuch Definitions, Theorems, and Fr 
blems, as are neceſſary to the Under/tanii 
the Practice of Surveying in general, wil 
Plain Trigonometry , Right - angled al 
- Oblique, 5-4 


X 
85 


AY 


I IT ES I 


HE Art of Surveying teacheth how 
, 105 \ find the Area or fuperficial Content 
| — Quantity of any Field, Cloſe, Wa 
Common, or any Plot or Parcel 
Ground, however ſituate, or in wh 
ſoever Form appearing, whether g 
| or irregular. „ 5 
In Order to the better Underſtanding the Art of 
veying, both in Theory and Practice, it will be nec 
to introduce the Directions therein, with the follo 
Definitions, Theorems and Problems: We fhall 
—_ - & | : 


1 4 
» 


* 


C HA 


Of DEFTNITIONS. 


1 | ; 72 
=. X Point is variouſly defined by different Authors, 
. A but all tending to the ſame purpoſe : Some ſay \ 
i it has no Part, becauſe a Part implies Magnitude, 

and Magnitude may be (or imagined to be) divided: But 

a Point cannot, it berng the leaſt Thing that can be imagin- 

ed, and fo ſmall, that it cannot be divided. And yet it is 

an indiviſible imaginary ſmall Samethmg ; becauſe, _ 
2. A Line is generated or produced by the Motion of 

a Point (and the Motion of nothing can produce nothing.) 

A right Line is the neareſt Diſtance between two Points, 

as A B, Hg. 1. and is made by moving the Point ſtraight, 

A Curve may be terminated by the ſame two Points, but 

is longer than a Right-Line, and is made by moving 

the Point crooked, as A CB, Fig. 1. A Line is the 
WE firſt Magnitude in Geometry, having Length, but no 

"SS Breadth or Thickneſs. - bebo ce OM + 
3. A Suferficies is the ſecond Kind of Magnitude in 

Geometry, having Length and Breadth, but no Thick 

ness, and is produced by the Motion of a ; 

Line, as a Line is by the Motion of a Point. Hg. 2, 

be Extremes or Limits of a Superficies are 

Lines, and under the Denomination of a Superficies of 

one Kind or other are comprehended all Figures whatſo- 

ever, that can be the Subject of this Kind of Surveying. 

commonly call'd Surveying of Land. The Plain EF G H 

$ 2 Superficies. | | | 

4. The third Geometrical Magnitude is à Solid, it has 

be three Dimenſions of Length, Breadth and Thick- 

neſs, and is the Subject of one Kind of Menſuration; 
put not of this of Surveying. 3 

5. An Angle is made by the Inclination, and meeting of 

vo Lines, and is commonly expreſt by three Letters, 

be middlemoſt of which ſignifies the Angle 5 

nant, as the Angle A B C, ſignifies the An- Hg. 3. 

A 8 le B, of the Triangle A B C, and the Angle 

= ” "MY ACB, 


more vulgarly a true Square, as the Angle A B C 
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„% DEPINITIONS. 
— ſignifies the Angle C, of the Triangle A B C. 


There be three Kinds of Angles, viz. Right, Acute, 


and Obtuſe. 1 
6. A Right-Angle, is that which is juſt 90 Degrees, r 


„ An Obtuſe- Angle is greater than a Right- Angle, 
or is without or more than a true Square, az 
| 0 3. AB D, which is greater than the Right-An- 
BF gle A B C, becauſe it contains both the Ange 
ABC, and the Angle C B D, YM 
8. An Acute or Sharp- Angle is le than 90 Degrees, ot 
2 Right-Anyle or true Square, as the Angle A or D. 
9. A Perpendicular is a Right-Line, which ſtands upon 
* ancther Right-Line, ſo as to make Right-Angle 
Fig. 4. with it, as the Line H F is perpendicular to 
'—_  - the Line E G, becauſe the Angles E HF 
and G H F are Right-Angles. | | 
Of Superficies, ſome are regular, ſome irregular, 
Regular Super ficies, are either three-lided , four-ſided, 
many- ſided, or circular. Xt 
Three-fided Figures are called Triangles, of which there 1 
be 0 Sorts, Rigbt-angled and Oblique. = 
10. Right-angled Triangles „are — that have om 
Right-Angle, and two Acute -Angles, as the 
Fig. 5. Triangle G HI right-angled at H: In - : 
the longeſt Side is called the eue, ul | 
the other two are called Legs. | ” 
11. Oblique Triangles, are thoſe that have no Right. 
Angle; but all Olique-Angles, as D E F, Eg. 6. and d 
theſe are the following Kinds. 3» 
12. An Equiateral Triangle, which hath all its Side 
equal, and conſequently all its Angles, as G H I, Eg. 7. 
13. An Jſeſceles Triangle, which hath two Sides (1a 
conſequently, the two Angles oppoſite to them) equal, » 
the Triangle K LM, whoſe two Sides K | 
Fig. 8, and L M are equal, and conſequently ther 
__ * _ __ appolite Angles K and L are alſo equal. Y 
14. A Scalenum is a Triangle v with three unequal Sies 
35 D E F, F . 6. 6. 2 


% 
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DEFINITIONS. 5; 


= Theſe, and all other Oblique Triangles (beſides thoſe 
Particular 3 come under the Denomination of 
Laute-angled, or Obtuſe-angled Triangles. 1 
15. Qb:uſe-ongled Triangles, are thoſe that have one 
angle Obtuſe, or more than 90 5 Win as the Trian- 
ee D E F, Obtuſerangled at E, Hg. | 
106. Acute-angled Triangles, are thoſe that have no Right- 
angle nor Obtuſe-Angle, as G HI, Pg. 7. Hence all 
auilateral Triangles, are Acute-angled ; but of Iſoſce- 
cs Triangles, ſome are Obtuſe-angled, as N O P, Fg. 9. 
me Acute, as the Triangle K ML, Eg. 8. „ 
Of Four: ſided Figures are the following Kinds. 2 
1. A Geometrical- Square, Equal-ſided, and Right-angled, 
DRST Ar 10. 3-7 i 
18. A Parallelgram or Oblong, is a long Square, having 
pur Right-Angles, but not four equal Sides, only the 
ppoſite Sides Equal, as EF G H, Hg. 2. Wee 
109. ARbombus hath four equal Sides, but no Right-Angles: 
he two oppolite Angles being Acute, and the other two- 


poſite Angles Obtuſe, as the Figure VW XV, Eg. 11. 
Nee Angles V and X being Obtuſe, and W and Y A- 
ut, | Ef | 


3 20. A Rhombaiges hath the oppoſite Sides equal, but no 


he 21. All four-ſided Figures, that come not under ſome 
el: f the foregoing Denominations, are called Trapezia or 


cbezium, as EF GH, Hg. 13. 

22. The Diagonal of a four: ſided Figure, is a Line drawn 
om one Corner to the oppoſite Corner of the ſaid Figure, ' 
in Eg. 23. the Right-Line A C, is the Diagonal of the 
eure AB C D. | 85 
All Figures of more than four Sides, are called Polygons, 
which ſome are regular, ſome irregular, | 

23. A regular Polygon hath all its Sides equal, and all 
8 Angles equal, and is commonly diftinguifh'd by a 
ame referring to the Number of its Sides: Thus a five- 
ed regular Polygon is called a Pentagon, Fg. 14. And 
3 + (ga, regular Polygon, is called an Octagon, Ge 

__ 00Ws5, | | 
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twenty, or any poſſible Number of Sides. 


Circle. Every Circle contains 4 Right-Angles, or 30 1 


0 G of the Circumference, is called the Arch C G 7 | 


DEPINITIONS. 


7 2 Pentagon, 
: a Hexagon, 

3 42 Heptagon, 
bides N called. an Octagon, 
a Nonagon, 
18 e Mn 


24. Al Fi igures of above foil b Sides, and whoſe Side; | 
are not equal, are called irregular Polygons, and diftin-| 
guiſh's by the Numher of their Sides, as Fig. 16. is a 
five-fided irregular ' Polygon, c. and may be be of ten 


25. A Circle is a Line continued round a Point callef 
the enter, and on every Side equally diſtant from it; ani 
when the Ends are brought to meet it is called a perf 


A Circle is the moſt comprehenſive of all ſuperfiill 3 
Figures, a Line of the ſame Length incloſing a greate 
Area or Square in it, than in any other Form or Fe "1 
whatſoever, g. 17 is a Circle. Y 
26. The Cut-Line or Bound of a Circle is called 05 1 
Circumference or Periphery, as the Out-Line BDE FCO 
The Center is A, from which Point every Part of tir 
Circumference 1s equally diſtant. 3 

27. The Diameter of a Circle, is a Right-Line dm - 

nite crofs the Circle, and through the "Center, as tle 
Live B A C, Eg. 17. it divides the Circle into two equi 
Parts, and is the longeſt Line that can be drawn ci 
the Circle. Half that Line, as A C or A B, is cala 2 

the Semidiameter of the Circle. | 2 

28. An Arch of a Circle is a Part of the Circumiy 
rence of the Circle, as in the Circle, Eg. 17. the Pull 


the Circles. + 2 
29. A Sector of a Circle, is a Piece cut out by two x 
midiameters, and is bounded by them, or contain d ef 
tween them and an Arch of the Circle, as in Py. U 
The Part G A C, bounded * the two e 


DEFINITIONS. 


1 A G, and A C, and the Arch G C, is called a Sector 
1 1 the Circle. 

Zo. A Segment, of A Circle, is a Part cut off by a 
Right-Line drawn any where croſs the Circle; as the 
art D E F of the Kiri Ng. 17. is a 9 cut off 
oe Line D * 


4 


 fgnifying the Line drawn equally diſtant from the Center, 
as m the Definition of a Circle above : But it Sometimes 


which that Line is the Bounds ar Limits, and is ſo to be 
underficod, when wwe ſpeak of the Area, or Juperfictal 


| Content of a Circle, "EN then wy Out-Line 16 called 
the C ircumference. © | 


Diameters, as Hig. 18. the longeſt Diameter H I, bei 
Y ; the Con) TY Diameter, | 


} 


Note, "The Ward Circle is 2 vin iſcuouſh, fi ities ; 


ſignifies all the. Space contain d within that Line, and of 


31. An Elliphs is a Circular Figure, but of different 
I called the Tranſverſe Diameter, and the ſhorteſt K 5 
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| Theor. I. 


Or, demonſtrable Truths neceſſary to be under ſto : 


A NY Right-Line A G, ſtanding upon the Middte of þ 


another Right-Line B C, makes either two 
Fg, 17. Right-Angles, or two Angles whoſe Sum is 
equal to two Right-Angles, with the ſaid Line 

RC. Exc. I. 13. | 
For the Circle B DEF CG, contains four Right- 
Angles (Def. 24.) But the Diameter, B A C divides the 
Circle into two equal Parts (Def. 26.) therefore the Part 
BG C is half a Circle, or two Right - Angles; and 
wherever a Line is drawn from the Point A to the Peri- 


phery, it either divides the Semicircle B H G C into tuo 


equal Parts, as at H, and makes two Right-Angles B A H 


and HAC, or into two unequal Parts, as at G, and makef 


two unequal Angles B A G and GAC; but both toge 


ther, equal to the whole Semicircle, or two Right-Angay 3 


which was to be proved. 


Note, I more Lines than one be fo drawn from tit L ; 
Point A, as AH and A G, the Sum of all t 
Angles BA H, HAG, and G A C taken togethrr, i 


ſhall be equal to twsa Right- Angles, 
Theor. II. 


If two Right-Lines BDandCE interſeg one 1 i bu 
the oppoſtte Angles B AC and E A D are equal, as 10 


EN 


: 


Geometrical FHEOREMS. 69 
re the oppoſite Angles B A E and C A D. Eudid. 
1Þ. I: Prop. IS, p 3 | | 
Por the Angles B A E and B A C, are equal to two 
Nik.-Angles (Theor. I.) Allo the Angles BAE | 

nd E A D are equal to two Right-Angles Fg. 19. 
beer. I.) Take away B A E common to 

oth, there will remain BA C, equal to EA P, (Ax. III.) 
bich was to be proved. | | obey 
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Fhbeur. III. 


I any Right-Line G K cut twp parallel Right-Lines 
EF H and LI, the alternate Angles FMN and INM 
We equal; and if the alternate Angles are equal, the 
ines are parallel. Euclid. Lib. I. Prop. 29, 
For G MN and I N M are equal, becauſe F H 
and L I are parallel: But G M H is equal to 0 
MN (Ther. II.) therefore I N M and Eg. 20. 
MN are equal (Ax. I.) which was to be 


3 
3 
N Cl 
= 7 
Ks * * 
Theor. I V 8 
# 5 


lf any Side of a Right - lined Triangle be continued, the 
Eternal Angle ſhall be equal to the two internal oppoſite 
nes. Eucl. I. 32. : | 
Let the Triangle be OP Q. continue the Side O Q 
R; then is the external Angle P Q R, equal to the 
sos internal oppolite Ones, QOPQ andPOQ; 

= draw = parallel to O P; then is P 23 Fig. 21. 
qual to O P Q, and S QR is equal to | 
oo but PQS and SQR together make the ex- 
Erna AngePQR; therefore the external Angle PQR 
=$ <qual to both the internal oppoſite Angles OP Q and 
OQ; which was to be proved. 


-# 


Ther. V. 


| I The Three Angles of any Right-lined Triangle, are 
val wo two Right-Angles, or 180 Degrees. Euclid. x. 
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S 22, V equal to P; and Triangles, whoſe A neal 


In all four-ſided Right-lined Figures, the four Ange 9 


6 Geometrical THEOREMS: | 
For however the Line PQ fall upon the Line O} 2 
$1 it makes the e ee P QO and PN 
| Fg. 21. together, equa! to two Right-Angles (Theor, |, 
| but the Angles P and O together, are equi 
to the Angle P QR ( cor. IV.) therefore the Angles 5 
O, and F QO together, will be equal to two Righ 
Angles, or 180 Degrees, (Ax. II.) which was to þ 
Re. e 3 
8 Or it may be thus demonſtrated. 5 
Let the Triangle be VX V, draw a Line to toug 
any of the Angles at V, which Line let be parallel u 
| {+ os oppoſite Side X Y, as the Line T W. 
Fig. 22. Then is the Angle T VX equal to V XY, 
; and WV equal to V Y X (Theor. III.) by 
the Angle XV with T VX and W V Y together, an 
equal to two Right - Angles ( Theor. I.) therefore th 
Angle XVI, together with the Angles X and Y, ar 
equal to two Right-Angles (x. II.) which was to b. 


* 


Theor. VI. 


Similar Triangles bave their Sides proportionable; a 
on the contrary, 8 Len an 
: Triangles, whoſe Sides are equal or proportionabꝭ 
bave their Angles equal, which are ſubtended by 0 | 
qual or proportionable Sides. | F 
941 in oh Triangles OPQ and V X Y, the Sides — 
proportionable; as OP to VX, ſo O Q to X V, an 3 
FE) ſo PQ toVY; then ſhall the oppoſite a 
Fig. 21, gles Q be equal to Y, O equal to X, an 


Angles equal or proportionable. Euclid, Lib. VI. Prop 4 
Theor. VII. 


taken together, are equal to four Right-Angles, 


5 


* 


Geometrical THEOREMS. 6t © 
= Tn the Figure AB CD, draw the Diagonal A C; 

WE then is the Quadrangle divided into two Tri- 
angles, AB C and ADC, the three Angles Hg. 23. 

qu of each of which Triangles taken together, rer 

equal to two Right-Angles (Theor, V.) therefore the fix 

g. Anglcs of the two Triangles (which contain the four An- 

ales of the Quadrangle) are equal to four Right-Angles; 

= which was to be proved. . E- 


Theor, VII | 


All the Angles of any Right-lined Figure (of how 

many Sides ſo ever, and whether the Sides be equal or not) 
are equal to twice as many Right-Angles, abating four, as 

WE there are Sides in the Figure. Ss e 

Draw Lines from every Angle of the Figure, to any 

point ſomewhere neat the Middle of the Figure, fo will the 

Figure be divided into as many Triangles as there are 

dides in the Figure; but all the Angles of theſe Trian- 
les taken together, amount to twice as many [Right= 

Angles, as there are Triangles; becauſe the three Angles 

of every Triangle, are equal to two Right - Angles 

== (Theor. 9. Alſo all the Angles about the Point within 

= the Figure, how many ſoever, are equal to four Rigbt- 

Angles; becauſe they fill up a Circle: Theſe being taken 

away from the Sum of all the Angles of all the Triangles; 

WF there remains the Sum of all the Angles made by the Sides 

of the Figure. 1 1 
Example. Let it be the Figure of fix Sides BC DEF GA; 

from any Point within, as at A, draw Lines to every An- 

= gl, as AB, A C, Sc. So have you the fix. 

PTriangles ABC, ACD, ADE, AEF, F. 24. 

AF, and A GZ; all the Angles of every __ .-- 

cone of them containing two Right-Angles, viz. Twelve 

Right-Angles; but from twelve Right-Angles, ſubtract 

WE four Right-Angles (the Sum of all the Angles at A) there 

remains eight Right-Angles, which is the Num of all the ; 
== Angles ABC, ACB, ACD, ADC, Sc. which 

then, fuppoiing ail the Lines AB, AC, AD, @c. to 

be taken away, you have the Sum of all the Angles at 

B. C, D, Oc. viz. twice as many Right-Angles, abating 

= four, as is tne Number of Sides. 7 
5 N ; F. 
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Fig. 25. the Diameter B and C, draw the Lines BD 


Hg. 25. ABD togetb r are equal to DA C (Theor, IV, E 2 


to DAB (Theor. IV.) therefore ADC {equal to A CD) i» 
and A D B (equal to ABD) taken together, are equi 


equal) Baſe, and between the ſame an equal) Paralſ 
x 


Theor. we 


* Ri ght-lined Triangles, equal Sides ſubtend equa] Ar 2 
gles. 2 Lib. J. Prop. 5. The greateſt Side ſabre 4 
the greateſt Angle. Fuchd. Lib. I. Prop. 19. And conk-W 

«quently, the leaſt Side ſubtends the leaſt Angle. 


Theor. X. | 


An Angle in a Semicircle is a Right-Angle ; that i, il 
if a Circle and its Diameter be drawn, and if Line be 
drawn from teach End of the Diameter, ſo as to meer 
one another any where at the Periphery; the Angle mack 
dy them ſhall be a Right-Angle. 

Let the Circle be B C D, the Center A, and the Diz 

meter BAC; and: from the Extremitis of 


and CD to meet any where in the Peri phery, 

28 at D: I fay, the Angle B D C is a Right. Angie 
From the Center A, draw A D; then is A D equi 
to AB, and alſo to A C; ; therefore the Angle B is equal t 
'BD A, and the Angle A D C is equal to A CD 
(Theor: IX. ) But the three Angles of the Triangle BD 
are equal to two Right-Angles ; and the Angle B is equi 
to B D A, and C is equal to C D A; therefore B DA 
and C DA together, is equal to B and C together 
equal to half of two Right-Angles, viz. one Right-Ange i 

which was to be proved. 

Or it may be thus demonſtrated. 
The Angles CAD and D A B together, are equal u 
two Right-Angles (Theor, I.) But ADB an 


8 tea 5 1 55 $5 . 
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Allo ADC and ACD together, are * 2 


to one W 3 which was to be prov'd, 


Theor. XI. 


Parallelograms which ſtand upon | the fame (or uf 


i 
2 
np 4 
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= Grimeirical THEOREMS. 63 
re equal: Thus the Parallelogram CDE F is equal to 
the R AB EF. e TG. | L | 
= For AB is equal to E F; and alſo to C D, (Def. 18.) 
1 and B C common to both; then is A C equal to BD, 
nA. I.) and A E equal to BF (Def. 18.) 
ie. therefore the Triangles AE C and BFD are Ag. 26. 
anal. Take away B H C, which is a Part g 
both, there will remain AB HE equal to H CDF 
A.. III.) and E HF common to both, it makes ABE 
Wequal to CE DF; which was to be demonſtrated. 


WDeor. XII. 


Ifta Triangle have the ſame Baſe with a Parallelogram, 
Ind be between the fame Parallels, it will be equal to 
Nac the Parallelogram. ; 
In the Parallelogram I K L M, draw the Diagonal 
., it divides the Parallelogram into two equal Trian- 
es: For the Side I L is equal to K M, and 
be Side I K is equal to LM, and KL is Fg. 27. 
ommon to both; therefore the Triangles 
ee equal, conſequently each of them is equal to half 
be Parallelogram——It will be the ſame in any Parallelo- 
ram, however the Diagonal be drawn. | 


Weor. XIII. 


All Triangles having the ſame or equal Baſes, and be- 
tween the fame or equal Parallels, are equal. 5 

lt is proved (Theor. XI.) that Parallelograms ſtanding 
pon the ſame Baſe, and between the ſame Parallels are 
Equal, and (Theor, XII.) that ſuch Triangles are half the 
id Parallelograms; therefore Triangles ſtanding upon 
e ſame Baſes, and between the ſame Parallels are equal, 

Theor. XIV. 


W Parallclograms and Triangles that lie between the 
me Parallels are proportionable to their Baſes; 5 
at is, as PL to L M, fo the Parallelogram Fig. 27. 
ol, to the Parallelogram LI K M; and | 

| as 
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LM to MN, ſo the Trian LEK M; es the rf 
gfe MKN. Ee l. vi Pb. 41 „ 


it cuts the othet two Sides proportionally. 
Side O Qi: it ll ens the Bass PO and 5 ſo 
Ar. 21. and T Q: and make the Triangles O Q:Ta 
8 the Triangles OT V and *T V Q- are 


» 


bp Ei in a a right- 3 Triangle there be a enen 


— 


J. 


5 mer. XV. 
E: Line he dag parallel to an Side of A TG 
In the Tri iangle OP Q, draw. TV parallel jg 


as P T to P O, ſo PV to PQ. Draw | 


OQYV which will be equal (Ther. XI 
Ar. III.) But it will be as PTV to TOV, fo Pi 
10 (Theer. XIV.) and as PT V to TOV call 
OTV is proved equal to TVO) fo P V. to V 
Rroy the two firſt Terms (P TV and TOV)i 11 


roy 
de as PT to Is oy PV 8 which ain 
monſtrated. ** 


8 8 * # 4 3 2 * . 


tet fall from the Right-Angle upon the lo Side, it 
divide the Than into 1 Trangles, le and pl 
portionable to the firſt, and to one another. 
For the Triangles NOP' and N QO are alike | 
Theor... VI.) becauſe. N OP and N Q © are both Ri 
angles, and N. is an Angle common to both Triangl 
and by the ſame Therrem N OP and OQ 


"Fe. 28. are alike, becauſe both right-angled, and 
Angle C is common to both; thereforg 
"Triangles N QO and O rk are wits by (Ax. th y 
it will always be . | \- 
As the longer Leg in one Triangle 
To its Hy pothenuſe, 
So the longer Leg in the other 
To its Hy; chenuſe, | 
And the ſame between any other ſimilar Sides : lf 
Hence, as NQ the longer Leg of the Triangle N 0 
To NO (the E glaſs of the ſame:) 
So N O (the longer Leg of the 1 NOW 


— — 


ws Ne ana wo er ces 


ak 


* A „ 
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To N O (the Hypothenuſe of the Triangle NO P;) 

= Therefore the Square of N O, is equal to the Product 
of N Q, multiplied by N P. | 

And by the ſame Rule, i a 

As QP (the ſhorter Leg of the Triangle O QP 

To CP (its Hypothenule * _ | 

50 OP (the ſhorter Leg of the Trang N O * 
To NP (its N 5 


2 XVII. 


W In all right-angled plain Triangles, the "ED of the 

ongeſt Side, commonly called the Hypothenuſe, is rn 

che Sum of the Squares of the two ſhort. | 

Let the Triangle be A B C, right-angled at A, and 

aw the Square AH IC, [that each Side be 

aal to AC: Alſo with the other two Sides Zig. 29. 

Band B C, draw theSquires AF and:B 1; 

raw A K perpendicular to B C, and continue it to L. 

Warallc! to B E. 

Fbe Product of C D (equal to B C) multiplied by K 0 

oduceth the Parallelogram KCDL, and is equal to the 

: quare of A C, which is the Square A HIC (Theor. XIV.) 

E by the fame Rule and Theorem, the Parallelogram 
KLE, the Product of B E (equal to B C) multiplied 

is equal to the Square A B F G, the Square of 

82 but if BK L E be equal to ABFG, and KC DL 

equal to AH C, then the whole BCD E (the Square 

: BC) is equal to both AH IC and AB F G, the 

< Juares of the Leg > Kong was to be © prayer, 


— 


5 CHAT 
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GroMETRICAL PROBLEMS: 


Or, Thi ngs to be performed in Order to th 
Practice of 


t N 6. 


Prob. I. 


PROM: a given Point in, or near, the Middle of a 
* Line, to raiſe a Perpendicular, 
Let the given Line be E G, ang the give 
Fig. 4. Point H, from whence it is required to rail 
the Perpendicular HF. 

Take any Extent in your Compaſſes, and with on 
Foot in the given Point H, make the Marks E and G; 
then open the Compaſſes to a little wider Extent, and with 
one Foot in E make the Arch F, and with the ſame Ex 
tent, and one Foot in G, croſs the ſaid Arch in F; then 
from the ſaid Croſſing at F to the Point H, draw the Lin 
HF, it is the Perpendicular required. 

For if you imagine Lines drawn from F to E, au 
from F to G; then there are two Triangles form d. i 
which FE is equal to FG, and E H is equal to H G 
and F H is common to both; therefore the Triangles ar 
alike, and their Angles are equal (Theor. VI.) EFHu 
GFH, FEH to F GH, and FHE to FHG: Bu 
FHEandFHG are equal to two Right-Angles ( Teer. I 
and being equal between themſelves, they are two Right 
' Angles, and FH is perpendicular to E G; which was . 
be proved. 


Prob. II. 


From a given Point F, over the Middle of the Lit 
E G, to let fall a Perpendicular, . 
2 a 
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With any Extent more than the neareſt Diſtance from 
the Point to the given Line, and leſs than the 
Extent from the ſaid Point to the (neareſt Fig. 4. 
End of the faid Line, and placing one Foot in | 
the Point F, make the Marks E and G. Divide the Space 
E G into two equal Parts in the Point H, making F H 
equal to HG; draw a Line from the given Point F to 
| the Point H, it is the Perpendicular required. Demons 


ſtrated, as in Prob. I, 6 
Prob. II. 


To raiſe a Perpendicular from the End of a given Lines 
ſuppoſe from the End N of the Line MN. | 
With any Extent (but beſt with little more than half 

the given Line) and one Foot in the given End | 
N; turn the other End about, and place it any Fg. 30. 
where above the Line; as in the Point P; and 
keeping it there, turn the other End about to croſs the 
Line ſomewhere, as in M. Keep the Point ſtill fix'd in 
the Point P, and with the other make the Arch O over 
| the Point N; lay a Ruler from the Mark at M, over the 
Point P, and where it cuts the Arch O, make a Mark; 
draw a Line from the Point O (where the Ruler cuts 
the Arch) to the given Point N, it is the Perpendiculat 
required to be rais'd. 2 

The Points M, N and O are equally diſtant from the 
Point P by Conſtruction; and the Points M, P and O 
are in a Right-Line, becauſe O is found by laying a Scale 
over M and P. Therefore, ; 

If upon the Center P, and with the Diftance P O, 
PN or PM (for they are equal) an Arch of a Circle 
was drawn from M to N and O, it would be a Semicircle; 
and if the Line MP O was drawn, it would be its Dia- 
meter, and the Angle M N O would be an Angle in the 
demicircle, and conſequently a Right-Angle (by Theor. X.) 
therefore N O is perpendicular to MN; which was to be 
demonſtrated. | | 


F 2 Prob, 


cable. 


Point T to the Mark at 8, draw the Line TS, it is the 


' deſcribe the ſmal! Arch C; then with the fame Extent, 


63 Geometrical PROBLE M 8, 7 


Prob. IV. 15 5 


8 to let fall a N from a Point over a Line, 
when the Perpendicular will fall ſo near the End of the 
Line, that the Method for letting fall a Perpendicular 
from a Point over the Middle of a Line is impracti. 


Let the Line be R S, and the Point T be the Point 
from which the Perpendicular is to fall. 

From the given Point T, draw the Line T R to crak 
the given Line RS ſomewhere toward the contrary End, to 
which the Perpendicular is to fall, as in R; divide th 

Line equally in V, fo that VR 'be equal ty 
Fig. 37. V T' ; then with the Extent VT or VR, 
and one Foot of the Compaſſes in V, with 
the other croſs the Line RS in 8. Laſtly, from the given 


Perpendicular required. 


Demonſtrated as in Prob. IV. 


Prob. V. 


0 Fg a Line parallel to a Right-Line, at any given 
Diſtance from it. 

Suppoſe the Right-Line given be AB; take in you 

Compaſſes the Diſtance that is to be between the given 

Line, and the propoſed parallel Line, and vid 

Fig. 32. one Foot of your Compaſſes in or near o 

End of the given Line, as at A, with the other 


and one Foot in or near the other End of the Line, asa 
B, with the other draw the ſmall Arch D; draw a Rigb 
Line juſt to touch the Extremity of the faid Arches, it wil 
be the Parallel required, | 


/ 


Prob. VI. | 


To divide a Line given into two equal Parts, commo- Wi 
ly called biſſecting a * 2 ; 


of 
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Let the given Line be EF; take in your Compaſſes 


any Extent more than half, and (moſt conveni- 


ently) leſs than the whole Line, and with one Fg. 33. 


Foot in one End of the Line as at F, draw 


the Arch GH; then with the fame Extent, and one 
Foot in the other End at E, croſs the faid Arch in G and 
EH: Lay a Scale from the Croſſing at G to that at H, 
and mark where it cuts the Line E F, as at O, for that 
Mark is the Middle of the Line E F. FAY 


Prob, VII. 


To make an Angle equal to an Angle given, 
Let the given Angle be I K L, and let it be required to 


draw a Line, to make with the Line MN, an Angle 
equal to LK L. | | 15 


With any Extent in your Compaſſes leſs than the 
Length of the ſhorteſt of the given Lines, and 


ne Foot in the given angular Point K, ſweep Fig. 34. 
We Arch PO; and with the ſame Extent, and 


ne Foot in the Point where the other Angle is intended 


Wo be made, as at M, draw the Arch QAR at Pleaſure ; 
Wake in your Compaſſes the Extent O P, and keeping that 
W-xtent in your Compaſſes, ſet one Foot in Q, and ſet 
Wc other upwards to R. From M, and through R, draw 
Wc Right-Line M R, continued at Pleaſure, it ſhall make, 
Wt M, an Angle equal to the given Angle IK L, as re- 


Prob. VIII. 


o hy down an Angle to contain any (poſſible) given 
Number of Degrees: Suppoſe 48. : 


This requires the Help of a Line of Chords, and is 


1 ereby thus perform'd. 


Draw the Line S T at Pleaſure ; take the Chord of 60 


esrees (always) and with one Foot of the _ 
Eompaſſes at the End of the Line where the Eg. 35. 
Ingle is to be made, as at 8, with the other 

Wav the Arch VW; take in your Compaſſes the De- 
ess propoſed, which here is 48, from the Line of Chords, 


d with one Foot in V, extend the other upwards to 


1 „ 
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LX K, to crofs the former Arch in 15 and K; the 


Extent will carry a Circle through all the three Points 


LJ 
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W; then through W, draw the Line S W; continyel, 
it will make, with the Line ST, an Angle of 48 Degres : 


requireg. 


Prob. IX. 


Three Sides of a Triangle given, to lay down the Tri 5 
angle, provided any two of the Sides be * than te 
third. 

Let the three Sides be the three Lines A, B, Eg. 1 | 
and C, and from them to form the Triangle | . 

Take the longeſt Side C in your Compaſſes, and with Wi 
that Length draw the Line DE; then take in your Com. 
paſſes the next Side B, and with one Foot in D, draw tie 


Arch F; then take the ſhorteſt Side in your Compaſls 


and with one Foot in E, croſs the aforeſaid Arch F inf, 
and from that Croſſing, draw the Lines FD, and FE 
and that is the Triangle required to be drawn. 


Prob. X. 


10 bring any three Points (not ſituate in a Right- Lie 
into the Circum ſerence of a Circle. : 
Suppoſe the three Points be G, H and I; firſt wii 
any Extent more than half, and leſs than the 4 

Whole Diſtance G H, and one Foot in G, Ty 
make the Arch MON, and with the fame d 
Extent, and one Foot in H, draw the Arch M P N, v8 
croſs the former in M and N, | 

Alſo with the ſame Extent, or any other more 9 
half HI, and one Foot in H, draw the Arch LS K; ug 
with this laſt Extent, and one Foot in I, draw the Ard 7 


* ß i. 7 * 


through the Croſſings at L and K, draw a Line K10: 
Alſo through the Croſſings at M and N, draw the Lu 
NM O, to cut the Line K LO in O; then is O tit 
Center of the Circle: If you place one Foot of the Con 
paſſes in O, and extend the other to G, H, or I, thn 


Pal 
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| Prob. XI. 3 

To divide a given Right-Line into any Number of equal 
Parts. | * Un en nn; N 
Suppoſe T would divide the Line O into five equal 
Parts. e ks e G7 WEB 
Firft from P, draw the Line P Q of any Hg. 38. 
convenient Length, and to make any Acute 


Angle with the Line OP. he wy 
Alſo from O, draw the Line OR, to make the Angle 


po R, equal to the Angle QP G; for then will QP and 


| OR be parallel (Theor, III.) Set off four of any equal 

Parts (always one leſs than the Number of Parts into 

which the Line is to be divided) from P towards Q, and 

© the fame from O towards R, and draw Lines from 1 to 

4, from 2 to 3, Sc. and where theſe Lines croſs the 

Line OP ſhall be the Points that divide it into five equal 
Parts, WES 


Prob. XII. 


To make a true Geometrical- Square, whole Side ſhall 


be equal to a Right-Line given. | 
= Let the given Line be 8 T, and it is required Fg. 39. 
to make a Geometrical-Square, whoſe Side {hall 
be equal to it. | * 
Draw the Line Y X equal to 8 T, and (by Prob. III.) 
raiſe the Perpendicular Y V from the Point Y, and ſet 
the Length of the Line 8 T, from Y to V; then with 
the ſame Length 8 T in your Compaſſes, and one Foot 
un V, make the Arch at W; and again, with the ſame 
Extent, and one Foot in X, croſs the ſaid Arch at W, and 
© to the ſaid Croſſing, draw the Lines VW and X W, 
and the Square is finiſhed. | 


Prob. XIII. 


Having two Lines given, to find a third in a Geome- 
cal Proportion, vis. the Square of the ſecond equal 
% the Product of the firſt and third ' multiplied toge- 
F 4 ther ; 
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| | ther: Or, as the firſt to wed ſecond, ſo the ſecond to 
= the third, | 
Py Suppoſe the : two 1 H and J, and it is 
Fe: 40. — to find a Line in ſuch Proportion, that 
as H to I, ſo I to the Line required,” _.. 
Draw the Line A C of any Length, and from one 
h End of it, as A, draw the Line A B, continued to make 
l any Acute- Angle at Pleaſure, with the Line A 5 as the 
Angle BAC. 

Take the ſhorter of the two given Clad as H, in 
ö your Compaſſes, and ſet from A to D; take alſo the lon- 
Y ger of the two given Lines, as I, in your Compaſles, and 
iet it upon the Line A C, from A to E; and alſo on the 
= - Line A B, from A to F, draw the Line D E; and then 
| = From the Point F (by Prob. V.) draw FG parallel to DE; 
1 then ſhall it be 
| As AD (equal to H) to A E el to I:) 80 the Gai 
i AE (equal to AF ) to A G, the third Proportional re- 
j uired. 
'K ; For DE is l to E G by Conſtruction ; there- 
= fore the Triangles ADE and AFG are proportionable. 
N A'G Lib. VI. Prop. 2. viss As AD to AE, fo AF u 

A 
But A F is equal to A E by Conſtruction: Therefore, 

' a8 AD to A E, ſo A E to A G: Conſequently, as Ht 

I, ſo I to A G, the Line required, 


— ty, ere CA wen” ng. APA 249 


Prob. XIV. 


M's divide a given 5 into two Parts, which may be 
in ſuch Proportion to each other, as two other given Lins 
Let the whole Line be K L 35, ** be 4 by 

Fig 41. - vided in ſuch Proportion, as the Line M 
to the Line Ng, + . 

From either End of the given Line, as K, draw a Li 

K Q, to make any Angle at Pleaſure with K L; tha 
take in your Compalles the Line M, and ſet off upon tu 
Lane K Q from K to P. | 
|... Set alſo the Line N from P to Q; and draw QL, mn 
parallel to that draw PO from P to O; then is the 0 . 
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divided in O, into two Parts that bear the fi Pro- 
jon to each other, as the Line M to the Line N. 5 
or QL and P O are bara by. Conſtruction ; there- 
* 2 % KP to P Q. ſo KO to OL. Euclid. Lib. VI. 
Y 4 K P is equal to the Line M, and P C Q equal to 
+ |} 8 | 
M to KO, fo N to OL; which was to be done. 
1 Dr in Numbers, the Line K L 35, is divided into tio 
mbers 14 and 21; in Proportion, as 6 to 93 & SOL. as 6 to 
ſog to 21. | 


Prob, Xv. 


bree Lines being given, to find à fourth proportional; 
b, as the firſt to the ſecond, ſo the third to the fourth. 
et the given Lines be G, H and I, to finda aa 
th, chat as G to H, fo I to the fourth Line Fig. 42. 
E uw RS and R T continued, to make aty Angle at 
ure at R. 

c the Line G from R to V, and ſet H from R to V; 
laſtly, ſet L from R to x7 then draw V Y, and pa- 

] thereto, from X, draw the Line X Z, to cut RS i in 
then is RZ the fourth Line required. For, 

s RV to RV, ſo RX to RZ. Demonſtrated as 
. XIII. and XIV. 
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„ NOMATRY. 


Rule. | | 


— 


. 


CHAP. VNV. 
f t ; ; 3 _— F ww 4 K N 4 4 1 ph 


W H AT the ſeveral Sorts of Angles and Triangles a»W 
/ See Definition 10, '11, 12, 13, 14, 15, 16, Cha}, 
And for laying down any Angle or Triangle, fee Proj, 
8, and 9. 5 . 8 FF 


S E C r. I. Avioms. 


There are four Axioms, by which all right-lined Ti 
angles are ſolved. The firſt Axiom is confined to rig: 
angled Triangles, and the other three extend to eit 
Tight-angled Triangles or oblique ; in either of which, 
Baſe ſignifies the longeſt Side; which, if it be a right- ani 
Triangle, is the Hypothenuſe : See Def. 10. ; 


Axiom. I. 


In all right-angled plain Triangles, if one Leg be mi 
Radius, the other Leg is the Tangent of its oppoſite 4 
gle, and the Hypothenuſe is the Secant of the ſame Ang 
but if the Hypothenuſe be made Radius, the Legs are 
Sines of their oppoſite Angles ; | 


That is, 


As the Leg made Radius 
Is to Radius or Sine of go Degrees; 
So the other Leg, i | 


N \ 


To the Tangent of its oppoſite Angle. 


But as you are taught in the Golden-Rule, Chap. U 
That the required Term is always the laſt or for 
Term, and muſt be always of the fame Denomina 
with the ſecond Term, we hence deduce this uni! 


V 
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Note, F a. Side be required, lit an Angle be the firſt 
Term in the Proportion; but if an Angle is required, 
begin. with a Side; that is, as GH to Radius, jo 
H I, to the Tangent of the Angle G : (See Fig. 43.) 
Or, as Radius to G H, fo Tangent of the Angle G, 
to the Side IH. WES ; 


Axiom II. 


W [In all plain Triangles, right-angled or oblique, the Sides 
Ware proportionable to the Sines of their oppoſite Angles, by 
the ſecond Part of Axiom J. 


That is, 
As Sine of the Angle D, 


So Sine of the Angle E, 
To the Side D F. | | 


* 


Note, The Angle E is obtuſe (ſee Def. 7.) and the 
Rule te find the Sine of an Obtuſe- Angle is, 


WH Subtract the Degrees and Minutes of the Obtuſe-Angle 


f the Obtuſe-Angle required. 8 2 
As, if I defire to know the Sine of 132 De- 180 oo 
Rees 35 Minutes, it is the Sine of 47 De- 132 35 
Nees 25 Minutes, as in the Margin, wiz, 


36705. 47 : 25 


Axiom III. 


In all right-lined Triangles, 

As the Sum of two Sides, including an Angle given, 

To the Difference of the ſaid two Sides: 

So the Tangent of half the Sum of the other two 
Angles, e 

To the Tan gent of half their Difference. 


- 


Note, 


To. the Side EF: | Hg. 44. - 


om 180 Degrees, the Sine of the Remainder is the Sine 


8 
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N Note, I one Angle be given, the Sum of the abe 
T two is alſo given, * the three are equal to 180 
| Degrees, by Theor. V. | 5 


This half Difference, added to the half Sum, gives the i 
greater of the unknown Angles; and ſubtracted from ii, 
leaves the leſs; |: 

That is, 


As the Sum of the Sides D E and EF, 
| | To the Difference of the faid Sides: 
| So the Tangent of half the Sum of the Angles ) 


and F, | 
To the Tangent of half the Difference Fg. 44 
of the ſaid Angles, | 


Axiom IV. 


In all right-lined Triangles, 
As the Baſe or longeſt Side DF, 
To the Sum of the other two Sides D E, 
and E F: . | | 
So the Difference of the ſaid two Sides D E and El, 
Jo the Difference of the Segments of the Baſe, 


Note, The Segments of the Baſe are D G and G. 
The Baſe is divided into theſe two Segments in G. 
a „ We let fall from E to the Baſe DI 


Pg. 4 


Prob, II. 


SECT. IL Trigonometry Right- angled. 


Caſe I. 
Given, the Hypothenuſe and one Acute-Angle, to fin 
a Leg, | 9 | 
Given 3 I 540, c Required HI. H. 4 


Angle G 33 45. 
| Conftrudiint 


2 


| 


| Conftrudion. 


To lay down this Triangle, draw the Line G H at 
eafure; and from one End of it, as G, draw another 
ine GI, to make the given Angle 33 45, with the Line 
GH, by Prob. VIII. which. will be the Line GI, upon 
hich ſet 540 (the Side G I) from G to I, and from I 
et fall the Perpendicular I H, by Prob. IV. and then is 
HI the Triangle required, and the Leg HI meaſured 


e Side G I, will be found to be 300. 
by Logarithms, in which Addition performs the Office of Mul- 
lication, and Subtraction performs Diviſion; and as in the 
olden-Rule direct, it is, as the firſt Term to the ſecond, fo 
the third to the fourth, fo it is in Trigonometry ; and therefore, 
hereas in the Golden-Rule, you multiply the two laſt Numbers 
wether, and divide the Product by the firſt, you muſt now 
Herve the following Rules in this, and all other Calculations 
y Logarithms and Sines, or Tangents : 333 
| I. That all Sines or Tangents repreſent Angles; but all 
ik = Legarithms found in the Table of Logarithms, repre- 
t Sides. 1 c 
2. Add the two laſt Numbers or Logarithms together, and 


mn 


Lemainder ſhall be the Logarithm of the fourth Term requi- 
d, viz. Eithes the Logarithm of a Side, or the Sine or Tan- 
nt of an Angle. = | 

3. If Radius be one of the two laſt Numbers given, you 
ve only to ſubtratt the firſt Number from the other of the 
0 laft, with 1 added on the Left-Hand of it: For to add 
ſadius to any Sine, is but to place 1 before | 
at Sine. Thus, to add Radius 10.0000, 9.6260 

dine of 25 Degrees 9.6260 will ſtand 10.c000 

you fee, and may be readilier done by 
lung 1 before 9.6260, and will tand 19.6260 
ks without that trouble, 19.6200. | | 
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dy the ſame Scale of equal Parts, from whence you took 


A Trigonometrical Calculations are now generally performed 


rom their Sum ſubtract Logarithm of the firſt Term, the 


4. 7 


: * 


of the firſt Term, take its Complement Arithmetical (uuf 
for Brevity, is commonly expreſs d Co. Ar.) by taking eum 


firſt Term by the Rule in Ax. I. therefore by Ax. II. 
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4. A Radius be the firſt of the three given Terms, you nl 
add the two laſt together, and from their Sum, cut off th 
1 tawards the Lefi-Hand, and the Remainder is the Luc 
rithm, Sine, or Tangent required. e w_ 
5. If none of the three given Terms be Radius, thin in/ul 


Figure therein from 9, (or for more Exatineſs, take the li 
Figure towards the the Right- Hand from 10) and ſet the RM 
mainder for the firſt Term, and then add all the three Ly 
rithins together, and from their Sum, cut 75 I toward; H 
Lefi-Hand, and the remaining Figures is the Logarithm, Sn, 
or Tangent required. | 

I ſhall euplain theſe Rules by fome Examples in the fall 
ing Caſes, Dp a | Z 


: Calculation, 


In the foregoing Triangle, Caſe I. Fig. 43. 
Here is a Side required; therefore an Angle muſt be ti 


As Angle H go oo — — —_ ' 10.0000 
To Side oppoſite G I 540: — — 
So Angle G 33 45,  — — — 9.7447 


” 


— — — — 


To Side oppoſite H I 300. — — 12.4771 


By Rule 4 above, add the two laſt Logarithms topethe I 
and from their Sum cut off f towards the Left-Hand, ts 
Remainder 2.4771 is the Logarithm of 300, the Side i 


required. 
Caſe Il. Fg. 43. 
Given, the Angles and a Leg, to find the Hypothes 


R Angle G 33 1 
Given L H 0 : Required Gl. A 


The Angle I is 56 15. by Theor, V. Therefore, 
Cris 
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Draw the Line HT 300, and at I, make the Angle 
HIG' 56 15, by Prob. VIII. and from: H erect the Per- 

4 Pendicular H G, * Prob. III. to cut I G in G; ; then is 

"os PH 15 the Triangle required. 

Tl 

1 Calculation, 

As Sine of G 33.45... = — 9.7447 

0 Side oppoſite HI 300 — — 2.4771 

, So Radius — — — — — 1I0ðũ.ocoo 


ee — — — — 2.7324 


1 Caſe III. Fig. 43- 
1 Given, the Angles and a Leg, to find the other wa 5 | 


Given 1105 as oF G 1350S Required Leg H G. 


| Conſtruction, as in Caſe the Second. 


C alert. 


This may be performed by Axiom J. akin the given 
g H I Radius. | 


As Radius — —᷑ 1 — — Io. o000 
iy Leg HI 300 _— == Ha 
So Tangent of the Angle I 56 15 10.1751 


To Leg G H 449 . 12.0522 


Caſe IV. Pg. 43. 
| Given the Hypothenuſe and a Leg, to find an Kal 


8 Hypothenuſe I G 540 3 
Given LoHG aw TRequired Angle I. 


Conſtruction. 


. * J Wren may ne 


Axiom II. find the Leg H I required. 
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Conftrudtimn. ; 


Draw GH 449, from G to H, and at H ere tl 
Perpendicular H I; then take in your Compaſſes the $4 
I G, and ſetting one Foot in G, obſerve where the oth 
Foot in turning about will cut the Perpendicular H I, vu 


will be in I. From that Point to G, draw the Line I 6 


and your Triangle is finiſhed. | 
_ Caleulation, 
x By Axiom II. | 


To Radius — — — — — 10. ooo 
So Side HG 449 — = — = 2.6522 


Ju sine of Angle 1 56 1s — — 90915 
If the Angle G was required, ſubtraQt the Angt 
5615 from go DG and the Remainder 33 4% 
the Angle G, by Theor. V. a 1 
Caſe V. Fig. 43. 
Given, the Hypothenuſe and a Leg to find the oH 


Leg H G 449 


Conſtruction, as in Caſe V. 


| Calculation. | 
Find the Angle G 33 45, as in Caſe V. and then! 
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Abs 


1 7 
Waren 2 = * 4 FR 1 * 
* . p * e * 
- .... OUTS St Ing tn —— M2; * Ana 3p 
l a 6 v5. I 
„ 


As Radius, Pais” 10.0006 ; 


To Side L G 549 — 
9.7447 14 


Ea — 
Toles H 1 TD * i 


- Oofe VI. K. e „en 0 4 it 


— 2 nem ary 


NH _ 
4 


S The Legs given, to nd ithe Angles. | 
| . $4 .6.1 200 
Given (en 15 93 name Angle. G. A 

- 


* ere, 


Draw GH 449 fem G 40 K, aid at if anale Rep 4 
4 bendicular H I, upon which ſet 7 from H to I, and | 
Iraw Ears it fniſhes the FO en xt'T') : | 


* 
114. 


Caleulation, 55 10 the Fi TY 


As Leg GH 449 — — — — 2.6522 
To Radius — — — — — 10. ooo 


We e eee . 5 


To Tangent of the Angle O85 25 ir "9B249* 


| The 74 te ge de the en., 1 * Pry 
in Oe TV, - (127 


7 


Cab vn. Fe. 43. 1 : 


a. 
$a A 2 0 1 7 


The Legs given, .to find«the Hypothenals,”” 


Given {rut 1 12231 Required" 61 
| Cotratien, a in Oaſe VI. BA * 
G: ny g FA | Galculation, 


— — SID Rar; q 


— — rn 
b . * 


3 nnn ons * 
0 e 2 N — = 5 
* . 

* 


fe * RIG 0N0M BTRY. 


E 11 — 1 A > * " PERS 
—.— « * * * - fo? Doin * * PDT RAS 6 ay wo rt. mus — 
w—_ * e + — 4 FER DEI - am - * A my 
: Ca a 25 1 r 1 


Calculation. 


rind the Aue G, as in OY and then oe 
Hypothenuſe. | 


As Sine of Angle G 32 45 — _ 8 
To Leg H %o — — — 2.½% 
eber . Share 10.0000 


To the Hypothenuſe G I 540 — 2.7324 
82 c 7. III. Of Oblique Plain Triangles, - 
c,. Fig. 4 


T A and a Side oppoſite to one of them, bi Z 
given, to find the Side oppoſite to the other. 


* W 5 
iven he Angle D 45 o 5 
The Side D E 290 


— Confirudtion, 


Draw DF at Pleaſure, and from D draw 955 35 
make the given Angle of 45 with DF by Prob. V 
ſet 290, from D to E; then becauſe . | 
F together, make 75 Degrees, the Angle E i 

ces, by Theor, V. therefore from E _ E F, = wil 2 

with ED an An gle of 105 Degrees, by Prob. | 
then is DEF. « 


IS; 77 WI» 0 De. 
. e * Py Sn 3 Sc K 
'Y YES 2 S Nr "YM IE Oe BY: - 2 * 1 N * 
2 3 » : 8 9 9 ee oth Blog ns ES ade. T 
off 8 Ar e 7 F N N n r F r 
N . x - - l * N 3 
_— FEY L 27 —_ * — 4 2 


e Trian ne cmd 


Note, When one 7 the Sides of the Triangle that «i 
ae N propyl Angie, is not fo long as your Kai 
O, you may continue the Side by a ji 

2 or A as here I have continued the d 
ED ts M. 


Note alſo, When an 4 is obtuſe, or more thun 
Degrees, you muſt take it off the Chords twice, bl 
the Line of 2 goes but to 99 Degrees. Chin 


on, — 8 
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7 | Obſerve, when the Sine of any Angle abe ve 90 is requir 

5 2 ee the Degree and Minute from I80, 2 — 

i Sine of the Remainder, is the Sine required: So the 
E Sine of 105 is the Sine & 75, &c. he 


*Calctilation, by Axiom the Second. 


As Sine of Angle F 30 0 — Co. Ar. o. 3010 
To Side D E 290 FTT 
80 Sine of Angle D 45 0 — — 9.8495 


be ee 


Here we have taken the Co. Ar. of the ' 
c Term, according to the Direction of + 9.9999 : 
Wu V. at the Beginning of this Chapter; 9.6989 

ee Sine of 30 being 9.6989, the Co. Ar. 
WS 0.3010, as in the Operation annexed. ©.30T0 


Caſe Il. Hg. 48. 8 


Civen, two Sides and an Angle oppoſite to one of them, 
find the Angle oppoſite to the other. e 


— ̃ —— —-— 4 
- — — — 1 
5 — — ans Ins 


i Cor 28 
1 Angle K 45 O WWW 
Given das L M 410 S Required the Angle L. 

1 Side K M 560 | 
mak I : 8 _ * 25 Ru: bo ? "DR 2 c 1 85 
bis is called one of the ambiguous Caſes, becauſe it 


ill admit of two Anſwers, for the given Sides and An- 
es may remain the ſame, and yet the required Angle 
may be either acute or obtuſe. e 


t 
Rat 5 
pri . Confirudtivn. 
* 


Daw K M 560, and from K draw K L; continued, 
make at K, an Angle of 45, with K M, by Prob. VIII. 
in your Compaſſes the given Side L M 410, and 
4 th one Foot in M, turn the other about, it will croſs 

Line K L, continued, in L and L; then if the Angle 
be ſuppoſed obtuſe, the lower L is the Angle requi- 
G 2 y red; 


1 W 'FRIGONOMETRY 
5 L is 
priced Lins L N. e 0 . 4 


— 
As Side LM 410 — — Co. Ar. 7. 3872 
To Sine of the Angle K 45.0 — 9.8494 
So Side K M 560 — — — 2-7488 
To Sine of the Angle L — — 1 9.9848 


| The Angle L. is 74 58, if it be ſuppoſed Acute, «ff 
105 2, if it be Obtuſe. | | 


| 180 _ 
L323 74 58 


— — . — 


1 


Caſe III. Fg. 45. 


Given, two Sides, e N 
Gr the third Side. 0 


Side L M 4 
3 560 Required the Sid I 
K 45 0 


Here again, as before, it muſt be known, whether 
Angle L be Obtuſe or Acute; for if the Angle L 
Acute, it makes the Side KL longer than if it wu 


| tuſe, as appears by the Figure. * 


- Conftrufion is the lame as in Caſe II. Eine 
| Calculation. 
"Find the L, x in Coe and the Ange 
Ker 45,0 2 M e 


then b 


* P 


Es 


TRIGONOMETRY. 


If the Angle'L be Acute, . 


As Sine of the Angle L 74 58 Co: . 
Jo Side K M 560 — — — 2.7482 
So Sine of the Angle M 60. — — A 


To the Side K L. 502 — 3 — I 2. 20, -- 


7 But if the Angle L be Obtuſe, viz, 105.2, the le 
Dl vil be but 29 58; and den, * an 


As Sine of Angle L 1052 Co. Ar. 0,01 a 1 
To Side K M 560 — — — — 2.7482 | NY 
Þ bins of 2 M 29 58 — — 9.6985 


| — , 


| Cafe IV. * 


Loe two Sides, and the Angle contain'd between 
, to find either of the other Angles, or 9 
7 both. > 


Side O P 410 
| == NP 990 Required the ie N. 
Angie P 7 


her 4H Confirufion, 


Draw the Line N P 560, and from P, draw P O, to 

1 * the given Angle of 30 Degrees at P, by Prob. VII. 
q ſet 410 from P to 0? then from O to N, draw the 

| ine ON, and the Triangle is finiſhed, 


al 


„ 
8 — hw _ 


8 3 | Catu- 


THOSE * + : 
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| This Cal vr m'd by Kun. the Third, 


Side NE — — $g6a|[. — — — ho 
Side OP — — 8 ö Angle given — 30. 

— || Sumof the other —— 
Bum — — — 970 tro" Angles 3 


l Half Sum — 75 75 0 
As Sum of the . 97 — * Ar. 27985 
To their Difference 150 — — 2.1761 


$0 Tangent of 4 Sum of the unknown 
„ 7 $10.5719 


1 


Difference 150 


To Tang. of K thetr Differetice 29 59 09-7612. 


Half Sum of the unknown Angles — 75. 0 
Half their Difference — — — 29.59 


Added together, gives the Angle. O 104.59 
Subtracted, * the Angle a EP 


Caſe Vs Eg. 46. 


Side O P 4 
Gn Fe N P 560 Or equired the Side ON, 
Angle P 30 0 5 


ae, as is Caſe the Fourth, 


Coaltulation, 


Find the Angles O and N, as in Caſe IV, and then fi 
the Side O N required, by Ar. II. 


| fi 
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— — Co. Ar. 0.1504 
To Side OP 410 — — — — — 2.6127 
80 Sine of Angle O 104:59 — — 2.6127 


— — 


To Side N P 560 7 — — — 4 27480 | 
Caſe VI. Fg. 4 „ 


| Three Sides given, 0 ind an Angle, g A vim | 


| Side R S8 29 3 

Given = ' WY 7206 Required Angle R R. _— 

Side S T 410 5 
cane 


| This is hid down by Prob, IX. 


| Calculation by Axiom the Fourth. 


a = wo a 
Sum of the Sides ä 5 —— — 700 
Difference of the Sides — — 120 


As the Baſe RT 5660 — — Co. Ar. 7.2518 


To the Sum of the Sides 500 — — 2.8451 


So the Difference of the Sides 120 — — 2.0791 


——— 


To the Difference of the Segments R W | 
and WT 150 — — — — or 2.1700 


| Half the Baſe — —= — — 280 
| Half Difference of the Segments 75 


„ 


| Sum is the Segment WT — 355 


Difterence i is the * RW 205 | 


fy 


* 


R 8 290 -— . — 2.6536 
Fo. Radiu—— — . — 10.0000 
80 R W209. = —— „ „„ 2.3775 

To Sine of the Ange R 5 M 46 © 9.8493 
The Angle RS N * * leaves af 
45 the Angle at R required. 

And by the lame 
found 30 


—#" 


3 
oe” 
I 
| 


Cn 6 
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7h DESCRIPTION and USE of ſuch _. 
INSTRUMENTS as are uſeful and 
entry in the Art of SURVEYING, 
HE whole Practice of actual Surveying ; 

namely, that Part of the Art which muſt 

« neceſſarily be performed in the Field, or 

> upon the Spot; together with all Inſtru- 

e ments peculiarly applicable to that Part 

RAY of the Work, may . be reduced to theſe 
two Heads or Ulcs. 33 

FH, For meaſuring Diſtances; and for that Purpoſe 

the Surveying Wheel, and Chains of ſeveral Sorts, &c. 

8 S:condy, For taking the Quantity of any Angle; and 

r that Uſe is the Circumferetor ; the Theodolte; the 

emicircle; the Plain-Table, &c. . _ 3 

hut there are other Inſtruments alſo of Uſe for plot- 

ing a Survey upon Paper from the Field-Book, or upon 

Wc Spot, or for more readily caſting up, or performing 

„ lultiplication or Diviſion; and theſe are Protractors, 
Paales of equal Parts, of ſeveral Sorts: Alſo Compaſſes, | 
W=tcr's Scale, the Sliding-Rule, &c, Of which in Order.. 


CHAT ⁊ 


[ 


go Of INSTRUMENTS. 


* * 
„ *r * Seen : 3 . 
72 "I + n — I ‚ ... ̃WUU.. nn e ee ee 6 
: N ; 3 ji _ HE... 


as » x RE OO > enn * 
b Fe £ > * en i ** 16 
7 * , * . a 
a z 1 4 . : ws . } 
q . ** 3 * : | 
; bog as a N * : 
. 2 | 5 U. 
11 4 * * "I "W.- i® S , 1 Y k $ _ 3 14 
3 4 X 4 3 * . PET” 5 1 r | 
[7 * 4 1 — * 1 * * e 
1 : y G 8 x <F 
- a is ® * , * - 
A A, ; ks 1 : : „„ ＋ 1 
. : #. EE 
; , , : 
8 8 1 1 „ 
. j 4 * . , . * * 4 & we FL 
, ; 1 
- : ; * > - T 4% * * AT : 
, ; , 
: N N , ; 8 r N 
: 2 4 = * 
of 2 SERA < * . _ 1 5 
e $5 * 2 ; . 
j . 43 * r % 
4 * 5 * 
oj 5 * x o x 2 
7 c ” * + * 
4 As " + s e 1 4 
. 98 a f . 


T HER E have been divers forts of Chains made and 
uſed according to the different Sentiments of Author 
and Surveyors: But Mr. Gunter's Chain has now generally 
(and in my Opinion, juſtly too) gain'd the Aſcendant of 
the reſt, being commodioufly contrived for meaſuring, and 

_ expeditious for caſting up what is meaſured by it. 

It is in Length twenty two Yards; that is, four Pole, 
at five Yards and a half, or ſixteen Foot and a half to the 
Pole: So that every ſquare Chain, viz, every Piece df 
Ground a Chain in Breadth, and a Chain in Length, con. 
© tains 16 ſquare Pole; and there being a hundred and ſixty 
ſquare Pole in an Acre, ten ſquare Chains, to wit, ten 
Chains in Length, and one in Breadth (or any Superficis 
equal to that) is juſt an Acrmee. 

This Chain is divided into a hundred Links of equi 
Length, and theſe are ſometimes mark'd at every ten Link 
with Pieces of Braſs, . numbered 10, 20, 30s Sc. namely, 
that Piece that is ten Links from one End is marked 10, 
and that that is twenty Links from the ame End is mark- 
ed 20, &c. But becauſe that Braſs that is ten Links from 
one End is ninety from the other; and that which » 
twenty Links from one End, is eighty from the other, &. 
therefore theſe Pieces of Braſs are mark'd on both Side, 
viz. that with 10 on one Side, has 9o on the other; and 
that with 40 on one Side, has 60 on the other, &c. 8 
that which End ſoeyer of the Chain goes foremoſt, you 
may, by the Help of theſe Pieces of Braſs, readi) 
know how many Links you are from the End of ti: 
Chain; for the Middle of the Chain being marked wi 
- aRing, it is eaſy to know in all the reſt, which Figur 

to make Uſe of, by obſerving which Side of the Mic 
dle of the Chain you are on, which the better to 6 
ſtinguiſn amongſt long Graſs or Wood, or the like, 
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beit to have a red or white Rag tied to the Ring at the 
ade of the Chain. . 
The Chain is thus divided into 100 Links, and marked 
every 10, for the Conveniency of working by Decimals, 
nich work like whole Numbers, and prevent the Trouble 
volgar Fractions. 
The Way of uſing this Chain is with two Perſons, one 
each End of the Chain. The foremoſt (or, as it is com- 
only called, he that leads the Chain) takes in his Hand 
en Socks (by ſome called Arrows) of ten, or twelve Inches 
ug. The ſofter the Ground, or the longer the Graſs, 
e longer the Sticks ought to be; and if they meaſure along 
De Side of a ſtraight Hedge, let him that leads the Chain, 
Peep equally diſtant from the Hedge, and three or four 
: Fards from it; and when the hindmoſt Man is at the 
Point, from whenes they are to begin to meaſure, let him 
Sold the End of the Chain there, till he that leads the 
Thain, having the End of the Chain hung upon one or 
vo of the Fingers of his Right-Hand, and one of his ſharp 
Wicks in the ſame Hand (keeping the reſt in his Left- 
and) pull the Chain tight, and ſtick down the Stick that 
> has in his Right-Hand, | 
This done, 2 him run forward with the Chain, till 
te hindmoſt Man come at the Stick, and take up that, 


ward, till all the ten Sticks be ſpent, if your Space be fo 


Ne. | 200 L 
Then let the Man that leads the Chain have all the 
icks again and proceed as before: And thus, by the 


g them all, you are help'd to remember how many 
ain you have meaſured ; ſo when the hindmoſt Man 
bs got two, three, or four "of the Sticks in his Hand, there 
jul ſo many Chains meaſured, from the Place where 
8 to the Place. where he took up the laſt Pin or 
lic 
If you have renewed the Sticks once or more, there is 
many Times ten Chains meaſured ; and thus, if you 


ven Chains; ; and ſo in other Caſes, 


| he that leads the Chain, ſtick down: another, and fo 


lumber of Sticks ſpent, or the Number of Times ſpend- 


ve renewed three Times, and the 'bindmoſt Man have 8 
jan got 7 Sticks in his Hand, you have meaſured thirty 


7 ; 8 * 
\ 3 \ 
1 
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As for odd Links, the Braſs Pieces fixed to the Chah 
belp in counting them; for ſuppoſe you bave 'renemlli 
your Sticks three Times; and the Foreman have again I 
down four Sticks, but has not quite a Chain between the HM 
Stick and Hedge he 5 to meaſure to, let him pull the; Eu 

of the Chain to the Hedge, and hold it there, till Mis kin 
moſt Man (laying down the Chain ſtraight) come to ti 
laſt Pin or Stick, and obſerve Which Braſs Piece is nexty 
the laſt Stick towards the Hedge, and how many Links 
is from the Stick; as for Inſtance, ſuppoſe it is the Bri 
Piece mark'd 70 on one Side, and 30 on the other; anf 
I ſee the Middle of the Chain (mark'd with a Rag for thi 
5 5 between me and the Hedge, I know it is jt 
Links, and if the Braſs Piece be 6 Links from the duch 
towards the Hedge, that makes 76 Links; ſo that th 
you's Length that I have meaſured, is 37 Chains and, 
inks. | ; 1 : 23 W's L . 2111 . 

But you need not- diſtinguiſh Chains and Links, wil 
write them like Decimals 37.76; or if you will, 4 
for 37 Chains, is 3700 Links, to which add 76 Links, ln 
Sum 3776, is the whole Number of Links that you ha 
meaſured, and may be put down, either 37.76, or 3) 
but ic is beſt to put them down in the Field-book in Chain 

andiLinks: $7.56; 4 7 3 90695 Wake: 
In Order to carry a Chain ſtraight at a great Diſtane 
ſome that lead the Chain, only fix their Eye upon ſome ( 
jeR in that Part of the Hedge they are to go to, and got 

wards it; but even that is very ſubject to Error. 

The beſt Way to be exact, is, while one ſtands at 
Point they are to begin to meaſure at, to ſend another 
wards the Object they intend to meaſure to; and wit 
he comes within twenty or thirty Yards of it, and if It 
in a Right-Line, between the Perſon fo ſtanding, and i 
ſaid Object, let him ſet up a Stick with a white Paper 
Handkerchief at the Top of it, and ſo come back; but! 
he is not in the Right-Line when he comes ſo near, {t! 
Party fo ſtanding, wave him to the Right or to the Le 
till he ſettles between him and the faid Object, and i 
put up his white Mark as before. | 
And then, in leading the Chain, let him keep the 
white Mark, and the Object both in one; that is, f 
Right-Line with himſelf, and he will be ſure to ** 
5 | * 
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pht-Line with his Chain, and carry it ſtraight to the (aid 
Moe Mark, and it can be ne Difficulty to keep ſtraight 
E or the other twenty or thirty Vards. 
Sometimes it happens in the Country, that there are 
Wome ſmall Parcels of Land to be meaſured or ſet out, 
Where there is no Chain to be had to do it with. In 
Wich a Neceſlity,' you 0 ſupply the * 580 of a Chain 
ich a Rope or Cord; but then great R egard ought to 
had to the Weather, for wet Weither will ks it 
hrink and grow ſhorter, and very hot Weather will 
ie it grow longer than uſual ; but if Neceſſity oblige 
|, it is beſt to have a Rope or Cord half worn, and uſe 
t in Weather that is fair but cloudy. You may cut it to 
Pur Pole, or two Pole, and may meaſure the odd Links 
y >a Stick cut to the Length of ten Links, and 'mark'd 
with a Notch at the Length of every Link; and it may 
Erith Care ſerve very well to Meaſure, or fet out Land 
"or Ee and the _ where EU GC can- 
ot be +5 46 


CHAP. UL 
| Of the SURVEYING FHEEL.. 


THIS N confiſis a4 a Wheel made of Wood, 

but neatly ſnod or lined about the Edge with lron, 
mething like che Wheel of a Chariot, to prevent its 
veari 

The Wheel i is fixed upon a ſhort Axis wht Ends play 
n two Pieces of Wood, which go out forward from the 
an of the Inſtrument for that Purpoſe, berween which 
e Wheel moves. 

nn the Body of the 3 is a Machine of Cleck- 
work acted by the Wheel, by means of an Iron Rod, 
wich lies along in a 3 from the End of the Axis 
e the Wheel to the Clock - work, and fo contrived 
ich Wheels and Pinions, that — the Wheel is run 
forward 
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with the Numbers of the Wheels and Pinions, would be 0 


Clock. 


the two Hands; as for Inſtance,” the Hand that goes about 


in the Circle numbred I. to XII, to ſtand: between * 


forward upon the Ground (by two Handles at the aft 
Part of the Inſtrument made for that Purpoſe) it turns tuo 
Hands, which are viſible on the upper Side of the Inftry. 
ment, which Hands, by Figures they point at as they g 
about, ſhew how far you have gone with the Wheel. 
To deſcribe all the Clock-work within the Inſtrument, 


little Uſe to the Learner ;- but the Curious that defire it, 
may ſee the whole Deſcription in Biun's Uſe of Inſtrumen;, 


fold by Mr. Senex. W | 
The Wheel (including the Thickneſs of the Iron about 
it) is two Foot, ſeven and a half in Diameter; 6 ot 


deſigned that its Circumference- may be eight Foot thre 
Inches, or half a Pole; fo that once about of the Wheel 
is half a Pole, eight Times about is a Chain, eighty Tims 
about is a Furlong, and fix hundred and forty Times + 
bout is a Mile. bf - bs. E. 
There are two Hands turn about on the Top, or uppe 
Side of the Inſtrument, one of them goes round once in 
a hundred and ſixty Pole, or half a Mile, its End pointing 
round a Circle that is divided into a hundred and ſixty e. 
qual Diviſions, numbred at every ten, and paſſes one c ne 
them at every Pole the Wheel goes. = 
The other Hand goes once about in twelve Miles, an 
moves in a Circle divided into twelve equal Parts round i, 
and mark'd I. II. III. &c. to XII. and ſubdivided in 
to Halves and Quarters, exactly like the Dial-plate of: 


The Uſe of the Wheel is to ſhew only by driving it he 
fore you how many Miles, Furlongs, Poles, or the lit, 
you have gone, which, without any Charge of Mens 
ry, or Trouble of Writing down, is eaſily diſcovered If 


once in half a Mile, or a hundred and ſixty Pole, poi ban 
out by the ſmall Diviſions. every Pole you go, and when 
has made a Revolution, the other Hand has paſs d half of or 
2 the twelve Diviſions that are upon its Circle: Ai 
ce, | | | 

Running your Wheel along, ſuppoſe in the Road, ein 
having run 5 two x. Fthree Miles, you lud in 
upon the the two Indexes, and you find the Hand mos: 


2 
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the Mark that is half between II. and III. and the other 
Hand at 100, I conclude by the firſt Index, or Hand, that 
have gone between two Miles, and two and a half, and 
by looking at the other which points at 100, I find I have 
gone two Miles, a hundred Pole. © 
But if the firſt Index, or Hand, had been between II. 
and a half, and III. then the other ſhews how much you 


have gone above two Miles and a half. 


5 Example, | 50 


| Tf che firſt Hand be more than half paſt IT. and the 
other at 90, I know I have gone two Miles and a half, and 
ninety Pole, which (becauſe eighty Pole is a Quarter of a 
Mile) is two Miles, and three Quarters, and ten Pole. 
With theſe Inſtructions, they that underſtand the Uſe 
of the Hour Hand and Minute Hand of a common Clock, 
annot be ignorant in this. * rn | 
But there are theſe Cautions to be obſerved in the Uſe 
of the Wheel, | | | | 
Firſt, That before you begin Work, you put the two 
Hands to the Beginning of their Revolution; namely, 
ne of them to XII. the other to 160, and then count as 
tefore, | 


Szcondly, Avoid as much as poſlible, running the Wheel 


Wncline to fink to the Bottom, you thereby meaſure the 
oncave, inſtead of the horizontal Surface, and make 
four Diſtance greater than it ought to be. 5 

| Thirdly, Endeavour at a convenient Diſtance to foreſee 
phen ſuch, Holes or Ditches are in your Way, and by 
little and little avoid them; for if you do not ſee them 
kfore you come at them, going round the Edges of them, 
nll encreaſe your Diſtance, as much, or perhaps more, 
ban going through them, and cauſe you to contract as 
ad an Error, or worſe. | EE 

Fourthly, in Surveying the Roads, avoid (as much as 
Ground will admit) croſſing the Lanes, for that alſo 
Pereaſes the Diſtance, even in meaſuring with a Chain; 
tin the Cautions above, the Error is not fo conſpicu- 
in the Meaſure by the Chain, becauſe it will ftretch 
FT a ſmall Hole, and meaſure pretty near the hori- 
VB \ Zontal 


to Holes or Ditches in the Road; for as the Wheel will 
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'zontal Diſtance; however, all theſe Errors ought w vi 
watch'd againſt, and the rather, becauſe they all tend a 
Way; namely, to make the Diftance more than it i 
whereas, if one made it more, and the other leſs than 
ſhould be, one might help to compenſate the other, u 
the Error would be more tolerable. _ 
it Hence the Wheel is not a proper Inftrument for & 
5 \ 'meaſuring of uneven, woody, or marſhy Grounds, 4 
| | other Places, where the above-mentioned Inconveniency 
115 . , ; | 
i! . _ __ » The Uſe of the Wheel is (by the Help of the Theo 
9 lite, Circumferetor, or Plain Table, adapted to the Uęd 
= | ener of them) to plot Roads, Rivers or the lik 
1 n 


it Prix your Wheel and Inſtrument at the Place ue 


11 | * intend to begin, whether upon a Road or Rin, 

1 ; c. and call that your firſt Station, Then place foo 
WH | Perſon or Mark at as great a Diſtance from you abA ] 
if the Road or River as you ſee it ſtraight, and by your li 
1 Front, take the Bearing of the ſaid Mark, which (We: 
„ own. : i 4 


Alſo run the Wheel from that firſt Station, to thi 
which we ſhall now call the ſecond Station, and findih 
Diſtance, which alſo ſet down, = _.. . 
Then place your Aſſiſtant or a Mark at a third Statin; 
that is, as far as you can ſee it ſtraight from the 
. cond Station, and take your Bearing and Diftance as np" 
fore directed; which alſo ſet down as before, and | 
proceed to the fourth, fifth and ſixth Stations, Cc. 1 
you have the Road or River ſurvey'd ; and how to pr 
tract it upon Paper or Parchment, ſhall be ſhewn in 
fourth Book. 13 Ty 


Note, I hen you Survey a Road, River, &c. b 
Help of the Needle, Care ought to be taken in au 

| for the Variation; for although the Compaſs v8 
without any Regard to the Variation, give you al 
Angles, and the Poſition of the Stations, with Ki 
to one another; yet they will differ from the tru 

| fition, with Ręſpect to the true Meridian, by as 
as the Variation is, if that js net regarded andi 
. bow'd for, e = 


Food 


OY 


—— 


The Directions above being but a Specimen of the Uſe 


of the Wheel, | I hall ſhew how to ſurvey any curving, 
or bending Road or River, where the Parts of it are 
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proper Head of Surveying a Road or River. 


* 


PS, wa" 1 1 3 — * 2 2 
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RF 
F te T HE OD O LIT E. 


all the Parts and Diviſions of every Inſtrument, as 1 


make his own Inſtruments : I rather think it ſufficient to 
give ſuch a general Deſcription of them, as may enable 
he moſt ignorant, that deſire to learn, to know and diſtin- 
puſh the ſeveral Inſtruments when he ſees them; and 
o them that know but ſo much, and are willing to learn 


2 plain Account of the Uſe of them will be of 


Pore Advantage than ſuch a large and particular De- 
cription, „„ | 
The Theodolite is a very uſeful Inſtrument in Sur- 
ſeying; they are moſt commonly made of Braſs, and 
onſiſt of a Circle of twelve or fourteen Inches Diameter. 
Lhe Limb is divided into 360 Degrees, and theſe De- 
dees are again ſubdivided into ſmaller Parts, as the Mag- 
tude of the Inſtrument will admit of, ſometimes by equal 
ubdiviſions, and ſometimes by Diagonals drawn from 
be * to the innermoſt concentrick Circle of the 
Im . Rs 
There is in the Middle of- the Braſs Circle a Box, and 
Needle touch'd with a Loadſtone; the Center or Cap 
the Needle being in the Center of the Circle ; as is al- 
the Center of the Index upon which it turns, to take 


On 


Angle, as Occaſion Me: 


neither ſtraight, nor yet make Angles with one another, 
or however otherwiſe irregular; but this you ſhall have t 
in the Fourth Book of Practical Surveying, under ts 


II. n be needleſs to ſpend as much Time in deſeribing 


Fevery one that intends to learn Surveying, were firſt to 
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ſcrewing the Socket faft, to keep the Inftrument fix, 


- and that is the Quantity of the Angle ABC rr 


On the Back, or under-Side of it, there is a Ball and 


Socket ſcrew'd on, whereby to fix it upon the Head of 
the three-legged Staff; ſo that in Time of Uſe, it may be 


turn'd about, or fix'd in a Horizontal Pofition, without 
removing the Legs of the Staff, | = 
The Uſe of the Theodolite is for taking Angles, as the 
Chain is for meaſuring Diſtances. The Ute of it in taking 
an Angle is this. | | 
5 Suppoſe A B C was a Wall, which mat 
Fig. 48. an Angle at B, whoſe Quantity I deſire to 
know. | 

Place your Theodolite at B, and when you have ld 
the Index upon the Diameter of it, and fix'd it there, tun 
the Inſtrument about, till you can ſee the Mark A, or 
the further End, of the Wall, through the Sights; then 


turn the Index till you can through the Sight ſee the 
Point C, and then ſee what Degrees are cut by the Indes 


tired. 4 | | 
"Obſerve at which ObjeR, A or C, you look firſt, th 
ou may have the increaſing Degrees, for the moying 


Note, Jn this, and all other Caſes of this kind, uin 
tis ſaid, Place your Inſtrument at B, it is mt mul 
tßbat you are obliged to place it in the Point B, i 
being ſolid Wall, and inacceſſible ; but you are 1 
derſtand by that, to place it as near the Poirt ; 
you can conveniently, fo as to have Room for tht l. 
ftrument, and for your Body to move round it; asf 
poſe, in the Corner of the Field at D : Only aun . | 
obſerve ; | | LT 
| Either ſet up Marks at E and F, Points juft a: j 
diſtant from the Lines AB and B C, as the N 
D is, or elſe by Judgment direct your Eye in a 1M 
parallel to the Mall you are obſerving, and ai) 
diſtant from it as your Inſtrument is; and thi, | 
ſlead of objerving by the Lines B A and B O 
obſerve by the Lines DE and DF; and thy" 
parallel to the former, the Angles will be the ja 
FD E equal to ABC, Fo 
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Obſerve the fame” in ag other niir nent Urol taking 
Angles. © 
2 2 taking any PV on the Out. 72 de of a Fi 17 
god ( tuben you camut get mts it, or os 75 
ef 7 pore tals your Obſervation, by reaf 
of Wand or Buſhes) obſerve the i ome 
Kal, 400 recs AA Inſtrument at G inſtead 0, 

and lo along the Lims G H un G I, parallel Fg 

B E, and BA, * Joo? Angle till be true. 


C H A P. TW. 
of the CTR CUMPERBNTOR. 


HE Cireumferefita is + compoſed of / two Parts, a 
Circle and a long Index; the Index twelve or four- 
: Inches, or more or leſs at Pleaſure, and the Circle, in 
wportion, commonly having its Diameter about 1 7 to 
alf the length of thg Inden. 
W There is, on the Back- ſide of the eee 2 Socket 
Vd on, in order to place it upon the three-legg'd Staff, 
the ſame Manner as the Theodolite i is fix d, when it is 
be made Uſe of. 
The Index is divided 4500 foveral Scales of equal Parts, 
bx, eight, ten, twelve; or more, to an Inch, and ſerves 
a Scale to a Protractor; the Inſtrument it ſelf being 
lebe to that Purp 
In the Bottom of the Box or Circle, there is a Card 
ed, divided into the thirty-two Points of the Com- 
2 and on the Edge thereof, divided into 360 Degrees, 
the Inſtrument be large enough to admit of it, ſo that 
an count either by the Points of the Compaſs, or De- 
es from the Meridian; and upon one of theſe Diviſions, 
re is a Flower-de-luce, which with the Center of the 
3 is plac da exactly over the Line that goes up the 
Idle of the Index, and that End of the Index towards 
oy which 


| | 3 
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which the Flower-de-luce. ſtands, is always to be placed 
towards you, or next the Eye, in Time of Obſery:- 
In the Center of this Circle or Box (which is exacth 
in the Middle of the Index) there is a ſmall ſharp Brak 
Point, upon which there is ſuſpended a Needle touched 
with a Loadſtone, with a Glaſs over it, to preſerve it from 
the Injury of the Weather, and the Violence of the Air, 
which, fo ſecur'd, will poſite it ſelf North and South, ex- 
cept ſo much as the Variation is, as I have hinted in 
Chap. II. 375 
I bere are two Vanes or Sights, one belonging to excl 
End of the Index, through which you are to look at the 
Object propoſed for Obſervation. 
This Inſtrument is fixed upon the three-legged Staff, by 
Help of the Ball and Socket, as the Theodolite, and other 
horizontal Inſtruments are. | 

The Uſe of the Circumferentor, is to meaſure the Qua- 
tity of any Angle in the Field, in order to protract tie 
ſame; and it is thus performed. 

8 __ -» Suppoſe B A and B C are two Wall « 
Fig. 23. Hedges, which partly encloſe the Field A! 
N D, and I am willing to know what Any 
the Wall or Hedge, B A, makes with that B C; ſtu 


the Inftrument at B, and fixing the Flower · de- luce of tay ©: 
Chart towards you (always) look firſt along the Heigl ” 
B A, and obſerve what Degree the Needle points at, vba 
ſuppoſe 30; then turn the Inſtrument about upon Ul the 
Socket, till (Rill keeping the the Flower -der luce toum E | 
you) you can, through the Sights, look along the Hey 115 
BC, to ſee the Point C, and then obſerve what Def 
the Needle points at, which ſuppoſe 125; take the form - 
obſerved Number of Degrees 30, out of the laſt 125, uf 3 
remains 95, the Angle required. | 7 
Note, IF in two. Obſervations to find an Amit, of 
Needle points in one 4 them on one Side of 360; © 
in the other on the other Side, add what on: wy * 


360 to what the other is paſt it; the Sum is the A 
required, 15 | 75 


Eu 
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Suppoſe in the Angle A B C above-mention'd, (Ig. 23.) 
] look along the Side B A, and find the Needle Point at 
320 Degrees; and in looking along the Hedge B C, I find 
it point at 55. The firſt Obſervation 320, wants 40, or 
is 40 leſs than 360; that 40 added to 55, the Sum 95 
ö the Degrees of the Angle required. | | 

The like Rule and Method 1s to be obſerv'd in taking - 


| any Angle by the Circumferentor, as ſhall be ſhewn more 


at large in the Fourth Part. 
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ee 
Of the S EMI CIRCLE. 


THIS Inſtrument is commonly made of Braſs or 
Wood ; their Radius or Semidiameter, from four to 


eight Inches. It is (as its Name imports) a half Circle, 


with a fix d Sight at each End of the whole Diameter, and 
at the Middle of the ſaid whole Diameter, which is alſo 
the Center of the Semicircle, there is a moveable Index 
turns upon a Pin, whoſe fiducial Edge points to the Gra- 
duations of the Limb of the Semicircle, which is graduated 
Ike the Theodolite. | 

Upon each End of the moveable Index there is a Sight 


. Vane, through both which the Sight is to be taken, 


dong the Hedge or Wall, or to any Object. 

There is alſo a Compaſs fix d to it, ſometimes in the 
void Space, between the whole Diameter and the Limb; 
but I think it is much miore convenient, to have it fix'd 


bon the Center, fo as that the Center of the Compaſs 


may juſt be in, or over the Center of the Semicircle, 
and upon the Middle of the Index, for then it anſwers 
de End of the Fheodolite and Circumferentor, as wel as 
a Semicircle, - | FN 
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The Uſe of the Semicircle is fo near the ſame with the 
Thecdolite, that I ſhall, for the preſent, refer the Reader 

to that for Inſtruction, and ſhall ſuſpend any farther Di. 
frlections about, it, till I come to ſpeak of the Uſe of it, in 
the 1 Surveying, in the latter Part of thi 


KY 


—_— -. (12 > RORARY 
1 Of the PLAIN-TAB LE. 


TAE Plain-Table is, in my Opinion, the moſt ume, 
j ſally uſeful, of all the Inſtruments of Surveying, for i 
il | will ſupply the Place of both Theodolite, Circumferento, 


41 and Semicircle, and by it we can, without the Help of: 
| Protractor (the Deſcription and Uſe of which ſhall be in- a 
1 ſerted hereafter) plot any ſmall Encloſures upon the Spot, WW . 
'J as we are ſurveying them. | 1 t 
491 The Plain-Table, is a Parallelogram of Oak, or othe 

we Wood conveniently fine, and ſhould be fo dry, and d . 
+] ſuch a competent Thickneſs, as to be out of Bae 'f 
1 warping. _ 1 | 1 EC 
wy They are made about fifteen Inches long, and twel MF t 
1B Inches broad; or whether larger or ſmaller, they ou tn 


to retain about that Proportion of their Length to the br 
Breadth. | 3 
The larger Sort are compos'd of three Boards, whid Bi (+. 
may, upon Occaſion, be taken aſunder, for Conveniend T 
of Carriage. | mi 
There is belonging to it a Box- Frame, conſiſting of fi 
Parts, and as many Joints, ſo contriv'd that when it 
open it is ſquare, and the inſide Dimenſions of the Ba 
Frame are equal to the outſide Dimenſions of the Tat 
fo that it may be put on, and taken off at Pleaſure, 
This Frame ſerves to hold the Table together, and mi 
be contrived to go eaſily on with either Side of the Fral 
upwards, becauſe it alſo ſeryes to faſten a Sheet of Fj 

, upon the Table, by forcing down the Frame, and 1 


ws 
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in all the Edges of the Paper, pulling it ſo tight, as to 
lie firm and plain upon the Table, and fit to be drawn 


n. | 
703 this Frame are alſo the ſeveral Diviſions neceſſary; 
28 firſt, on both Sides of the Frame, are the Inches, each 
divided into ten equal Parts, and proper Figures at every 
Inch, which ſerve for the more expeditious ruling Parallels 
or Squ the Paper, and for ſhifting the Paper, 
when the Work requires more than one Sheet. 

I bere is on one Side of the Frame 360 Degrees, which, 
tho' not equally divided, becauſe the Frame is ſquare, yet 
they are equal Diviſions, with reſpect to the ſmall Hole 
| that is in the Middle of the Table, and is the Center 
of theſe 360 Degrees, and would be equal Diviſions in 
a Circle, if deſcribed about the ſaid ſmall Hole, as a 
Center, 5 ; 
Theſe Degrees are. ſubdivided as ſmall as the Magni- 
tude of the Table will admit; and at each tenth Degree, 
are two Numbers, one the Number of Degrees, and the 
other its Complement to 360: They are thus numbred 
about both Ways, to avoid Trouble of counting in the 
taking an Angle. | ; 7 

There is alſo another Center-Hole in the Table, ex- 
actly in the Middle, between the two Ends, and about 
one Quarter of its Breadth from one Edge of it. To this 
Center-Hole, and on the other Side of the Box-Frame, 
there is 180 Degrees of a Semicircle adjuſted ; each of 
theſe Degrees is ſubdivided into 30 Minutes, and num- 
| bred 10, 20, 30, &c. both Ways to 180, for the fame 
| Reaſon as before; and of theſe, that Side of the Frame 
that expreſles all the 360 Degrees, ſupplies the Place of a 
Theodolite, and the other of 180 Degrees, that of a Se- 
micircle, 5 | | 

There is a Box with a Card paſted to it, and Needle 
| touched with a Load-ftone ; this Needle plays upon a Pin, 
in the Center of the Box. The Box is let into one Side of 
the Table, with a kind of a Dove- tail Joint, and faſten'd 
with a Screw, that it may be put on, and taken off at 
Pleaſure, This Box (beſides its rendring he Plain-Table 
capable of anſwering the End of a Cireamferentpr) is 
'ery uſeful for placing the Inſtrument in the Tame Poſition, 
ee ry Remove. 


— 


H 4 There 


| Upon the plain Side of the Index are Scales of equal 
| Chords, 


Properties peculiar to it, that other Inſtruments are not 


Then ſcrewy gf Socket upon the Head of the Staff, at 
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There is alſo an Index belongs to the Plain-Table; it 
is a Braſs Ruler, and ought to be as long as the Diagonal 
of the Plain - Table, and near two Inches broad, and 
Thickneſs proportionable ; it has a ſlope Edge, like that 
of a Gunter's-Scale, and that is called the Fiducial-Edpe: 
There are two Sights (at each End one) ſcrew'd perpen- 
dicularly upon the Index, the Sights are exactly both 
of a Height, and equally diſtant from the Fiducial-Edge. 


Parts of ſeveral Sizes, with Diagonal-Scales, and a Line of 


On the under Side of the Table, there is a Bab 
Spangle and Socket, faſtened to the Table with three 
Screws, in order to fix it upon the Head of the three- 
legged Staff; which is perform'd, as you are already 
= xj in the Uſe of the Theodolite, Chapter the 
Third. | 


135 Of the Us of the PLAITIN-TABL x. 
The Plain-Table, as above deſcribed, will ſupply the 
Place, and anſwer the End of a Theodolite, Circumferen- 
tor, or Semicircle; but what is here meant by the Uſe d 
it is, as looking upon it as a Plain-Table only, and thok 


capable of. | 4 . 
When you intend to make Uſe of the Plain- Table, 
take off the Box-Frame, and ſpread a clean white Sheet 
of Paper over the Table, ſomething longer and broader 
than the Table is, and put on the Frame upon it, 6 
that the Edges of the Paper may be ſqueez'd in between i 
the Frame and the Edge of the Table, taking Care, in P. 
prefling the Frame on, to keep the Paper ftreight and 
ſmooth upon the Table; then put the Rox, with tie 
Needle in it, in its Place, having the Meridian Line of ts 
Card parallel to the Meridian of the Table, which 6! 
Kight.-Line drawn from the Beginning of the Degrees! 
the End of them, and through the Center of the Table 


lay the Inder with the Sights fix d upon it in the 
b upon the Table; and then is the Inſtrument ft f 


4. 
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How to take an Angle with the PLAin-TABLE. 


Suppoſe the Lines A B and B C be two Walls meet- 
po at B, and making there the Angle B, and you would 
now by the Plain- Table, how much the Angle is; 
lace your Inftrument at B, or rather, with 
e Reaſon and Caution before given, place it Hg. 48. 
t D; and then turn the Inſtrument about u- | 
In the Socket, till the North End of the Needle be juſt 
realy over the Meridian Line in the Card, and there 
rew the Table faſt; then aſſign a Point at Pleaſure 
pon the Table, with this Conſideration, that it be ſo 
ear that Part of the Table that ſtands next the Angle, 
s to give convenient Room for the Index to lie, and 
e Lines to be drawn over the Plain of the Table, and 
pplying the Edge of the Index to that Point, turn it 
bout upon it, till . the Sight of it, you can 
ze the Mark ſet up at F; and by the Edge of the 
Ruler, draw the Line DF; then keeping the Table 
aſt, and the Index at the aforeſaid Point in the Table, 
urn it about, till you can, through the Sights, ſee the Point 
Ein the Field; and then upon the Paper, by the Edge of 
he Ruler, draw the Line DE; then ſhall the Angle 
DE (whoſe containing Sides FD and D E, are paral- 

| to the Walls or Hedges of the Field A B and B C) be 
e Angle required. 1 | 

But if you are to take all the Angles of a Figure, or 
Field, of three or four, or any greater Number 


df Sides; as ſuppoſe the Figure B CD EFG, Fg. 24. 


no Matter at which Angle you begin; but 


uppoſe you would begin at the Angle E, and by looking 
rough the Sights from E to F, and from E to D, fin 

e Angle F E D, as above directed: | 
This done, meaſure the Length of the Side E D in 
hains and Links, or what other Meaſure you propoſe, 
Ind taking that off from ſome of the Scales of equal 
arts, put upon the Index for that purpoſe, and ſet it 
om E to D: Then remove your Inſtrument to D, and 
gan placing the Needle directly over the Meridian 
ne, lay the Edge of your Index at the End of the 
ne E D, in the Point D, and turn the Index about, 


till 


1066 Of INSTRUMENTS. | 

till you can, through the Sight, ſee the Point or Marko 

and along the Side of the Index, draw the Line D 

and meaſuring the Length of it in the Field, take i 

from the ſame Scale of "_ Parts, from which wil 
U 


| | | © 5 Note, This Method of placing the Needle over the 
1 ; ridian Line, and proceeding as above, is exatth lf 
| if performed with Care; and if the Needle i; wii 


'' touch'd, and traverſes extraordinary well, ani 
it. | Loadſtone, Tron, or Steel, be near it to affett it; 


i | | let any of theſe Difficulties ſhould occur, and d 
it | | you into an Error inſenſibly, it is ſafe/t, after hany 
1 taken the firſt Angle, as ſuppoſe at E; and bil 


wh removed your Inſtrument to D, and placed the MH 
"t | over the Meridian Line, as above directed, liyth 
it | | Iudex upon the laſt drawn Line D E upon the Ti 


1 and looking through the Sights back from D, f 
wh | then ſee the Mark at E, the Table is fixed ri 
—_— and the Compaſs flands true; but if not, you ml 
wh turn the Table a little about, till (the be if 
1 | 7% Index lying ſtill exactly upon the Line E D) qua 
1 from D fee the Mark E, and there of your Tak 
WA | faſt, and then proceed to bhok towards C, as abnul 
FRE reieected; and this is a ſurer May of taking an 11 
1 than by truſting to the Compaſs only, and is prijtt 
49 called Back- ſight and Fore-fight. | 
44 When you have taken all the Angles in the Field pri 
+ | Los many Sides foever, you may exanin yi 


2 and find generally whether it is right or 1 
adding all the Angles together ; and if their Sun 
mount io twice as many Right- Angles leſs by four, if 
there are Angles in the Polygon, the Work is prot 
right, See Theor, VIII. | | 


By this Method you may proceed to take all the 4 ray 
gles in a Field, and by meaſuring and laying donn, 
Sides, as before directed, you have all the Plot of 5 Th 
Field upon your Plain-Table : And by the ſame Ki H 
if you have a ſmall Eſtate or a Farm to ſurvey, W* Ws 


700 


conſiſts uf ſeyeral Encloſures, and would do it to ſuc 


4 
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nall Scale, as to bring it into ane Sheet; take Care 
o begin at the ſame Part of your Sheet, that you begin 
of the Farm; that is, if you begin Work at the South- 
Weſt Part of the Farm, begin upon the Paper, at the 
Luth-Weſt Part of the Plain-Table, Sc. and then in 
ing down all the Hedges of the Field in which you 
ezun, you will have laid down all, or a Part of 
ne of the Hedges of the contiguous Field (and perhaps 
"WS more than one) paſs: over, into that next Field, and 
Iroceed as before; and if you are careful to take all 
be Angles and Diſtances exactly right, you will, when 
ou have finiſhed your Work, have the exact Figure 
the Eſtate or Farm, upon the Paper on the Plain- - 
Table. ö 
Bat if the Eſtate or Farm be fo large, that with the 
ae pou uſe, it will nor come all into one Sheet, which 
\Wommonly happens, you muſt, when one Sheet is full, 
ale it off the Plain-Table, and lay another clean white 
eet on; and this is called Shifting of Paper, and is thus 
erform'd : : | | 

Suppoſe B C D E repreſent the Sheet of Paper laid 
on the Plain-Table, and upon that is intended to be 
Irawn the Plot of the Field FGHIE L; EY 
d ſuppoſe I take my firſt Station at L, and Hg. 49. 
d proceed to F, and fo to G, by the Directi- 

Ins already given; but intending to proceed to H I, 
nd there is not Room upon the Sheet that is upon 
be Plain-T'able, to draw the Line G H. In this Caſe, 
aw it to the Edge of the Paper, and then remove the 
ſtrument to the firſt Station at L, and proceed the con- 
ay Way to K; but when you ſhould draw the Line 
þ I, you again find, that the Paper upon the Inſtru- 
= - will not contain it; but draw it to the Edge of the 
able. 4 425 "> 
Then by the Help of the equa] Diviſions upon the 
ge of the Table, which are intended for that Purpoſe, 
aw upon the Paper, the Line P Q, parallel to the 
ige of the Paper C D, and obſerve where it cuts the 
ne or Hedge of the Field I K, as in P. Through 
© Point P, draw P R parallel to the Edge of the Table 
E; and then in ſome blank Part of the Sheet, mark 
With Ne. 1, or the Letter A, or ſome Mark that may 
diſtinguiſh 


and lay it by. 


ſenting the Hedges may not run out at the Bottom of f 


and although the Rules before given for laying dom 


ſet theſe off from E, F and G, to the Points K, |, ! 
with a ſteady Hand, the Curve BH IK C, for the © 
| i 
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diſtinguiſh it to be the firſt: Sheet, and then take it d 
Then put another clean Sheet upon the Table, in tt 
fame Manner, as you were directed in the laying on 
the firſt, and towards the contrary Edge of the Infin 
ment, draw a Line parallel to the ſaid Edge, as the Tin 
S T, and upon that Line, lay the Line Py 

Fig. 50. the firſt Sheet, which may be beſt done, 
bolding the firſt Sheet exactly in the ſame P( 
and then apply it, as above, with this - Confideratia 
that you take ſuch a Point in the Line 8 T of the fecal 
Sheet, for the croſſing at P in the firſt Sheet, as to all 
for the Tendency of the Field, or that the Lines reg 


Sheet, and yet not come near the' Top, which may | 
eaſily avoided, by conſidering the general Situation of th 
Ground. . | 

But it frequently happens that Hedges are curving 


Hedges, or other Bounds of Ground, when they ol 
fiſt of Right-Lines, are ſufficient ; yet in curving Hedy 
or Walls, the following Rules are to be obſerved, 
In the Field ABHIK CD, the Hedge or Wi 
 __ BHIKC is a Curve: When I go toi 
Fig. 51. Angle A, I take the Angle B A D, as bein 
| directed, and likewiſe the Angle A D C; k 
coming to the Point C, and finding no Angle between 
and B, only a continual Curve, place the Inſtrument 
C, and obſerve to B and D, to find the Angle BCI 
only inſtead of the Hedge or Wall, draw the Rig 
Line BG F E C, and draw it upon the Plain- Table, 
before taught. | | 
Then to account for the Curvity of the Hedge or Wi 
BHIKC, meaſure from C to E, and from E to F, 
from F to G, and from G to B, and lay down the Diltan 
CE, EF, F G, and G B, from the ſame Scale that 
laid down the Sides B A, AD and DC; and ii 
from E, F and G, raiſe Perpendiculars to K, I andi 
and, with your Chain, meaſure E K, F I, and G H, 


— 


H; and ſo through the Points B, H, I, K, C, dr 


1 
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ing Hedge or Wall, and then you have laid down the 
Mie Form of the Field ABHIE CD. 

| ſhall not here enlarge any further upon the Uſe of 
e Plain-Table, becauſe I ſhall have Occaſion to ſpeak 
ore of it, with Reſpect to the Caſting up the Quantity 


Lo: Ground laid down as before directed, when I come to 
8 he Practical Part of Surveying; | | 
| 

A 2 EE 3 FN > 
Cond 

Ib 


CHAP. VII. 
Wh of the Deſcription and Uſe of SCALE S. 


CCALES in general may be diſtinguiſh'd into two 
D Sorts, namely, Scales of equal Parts, and thoſe of un- 

Wqual Parts. Ms 
| Thoſe of equal Parts are for protracting Lines, and are 
hade of different Sizes, ſome of 10, 15, 20, 30, or 36 
Parts to an Inch; and may be uſed as if every Part ac- 
Mounted for 10, and then 10 is 100, 15 is 150, &c. and 
In theſe Scales the firſt Diviſion is commonly ſubdivided. 
to 10 Parts; fo that if you reckon the firſt 1 to be 10, 
p, 20, &c, then extending from 2 back to o, it is 20; 
but if you extend back from 2 to the fifth Subdiviſion, it is 
25; and by the ſame Rule, if you would take off 36, fix 
dne Point of the Compaſles in 3, and extend the other 
back to the ſixth ſmall Diviſion, accounting from the Cy- 
er, and that Extent repreſents 36, whether Chains, 
Yards, &c, and the ſame Rule is to be uſed for ſetting off 

any other Number. | | 
But if you account the Figures Hundreds, then the 
Imall or Subdiviſions are Tens; as for Inſtance : If you 
would ſet off. 460, ſet one Foot of the Compaſſes in 
4, and the other in the th ſmall Diviſion on the other 
dde of the Cypher, or o, and that Extent ſhall repreſent 
460 (which is the ſame as repreſents 46) only now 
every large Diviſion, where tle Figures are placed, is 
accounted 100; as 1 is 100, 2 is 200, 3 is 3c0, Ce. 
| and 
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and then every ſmall Divifion at the Beginning of 9 
Line is reckon'd 10; and in this Cafe, if you have aj 
odds above even Tens, it muſt be computed betweth th 
ſmall Diviſions; as ſuppoſe it is required to ſet off 6, 
ſet one Foot in 6, and extend the other to the third fl 
Diviſion on the other Side of the Cypher; that is,. af 
the Beginning of the Line, as if you were to ſet off 6 
and that is 630; but conſidering that you are to ſet dg 
635, extend that moveable Point to half Way between 
the third and fourth ſmall Diviſion; for as from 6 to th 
third ſmall Diviſion, 'is 6320; and from 6 to the fourth 
mall Diviſion is 640, it is eaſy to conceive, that from 6, 
to Half between the third and fourth, is 635; and if it 
required to ſet 637, you are to compute as near as 0 
can, ſeven Tenths of the Diſtance, from the third to th 
fourth ſmall Divihon, and from 6 to that, is 647 . 
uired, 5 = rg 4 
a But there are other Sorts of Scales to meafure' eu 3 
Parts, which are commonly called Diagonal Scales, and 
itt ! | as I ſuppoſe there are few that undertake to learn d 
in! Art of Surveying, but what are furniff'd' with a comma 
. Plain-Scale, or a OGumers- Scale; and the Diagonal-Sal 


Wh 


iy being the ſame upon both, and alſo the Defcription of thi 
wa ſerving as a Deſcription of other Diagonal-Scales, I füll 
I | apply the Directions to theſe. 3 
The Plain-Scale is made twelve Inches long, but Git: 
ter's Scale is twenty four; they are both made ſquare i 
one Edge, and floping at the other. The Plain-Scale ha 
the Diagonal-Scale on one Side, and the Line of Chork, 
Rhumbs, Sines, Tarigents, Ec. on one Side (which are i 
Scales of unequal Diviſions.) Gunter's-Scale hath all the + 
bove-mention'd Lines and Scales on one Side, that tit 
Plain-Scale has upon both, and on the other Side of i, Hon 
there is the Line of artificial Numbers, Sines, Tangent 
* which ſhall be deſcribed and explain'd hereafter in ti 
-hapter. pn | 
The Diagonal-Scale (ſo called, becauſe of the Diagond 
or Slope-Lines uſed therein, to diſtinguiſh more nich 
the ſmall Subdiviſions ) is number'd both Ways, wit 
I, 2, 3, &c, on one Edge, at every Inch, and pt 
cceds to 10, and on the other Edge, at every l 
Inch, and proceeds to 19. The larger Scale " 
. 0 
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here you have 1, 10, or 100 Parts to an Inch, the leſſer 
Ibere you have 1, 10, or 1oo Parts to half an Inch. In 


th being the ſame. an 0 
If you intend to let every Diviſion, where the Figures 
e, to ſtand for one, in what you are going to lay down, 
bu only ſet one Foot of your Compaſſes in the firſt Line 
the Scale (not in Number 1. but in the Line that parts 
e large Diviſions from the Diagonal, and is the Begin- 
gof both) and extend the other tg. the Number pro- 
ſed, that Extent ſhall repreſent the Space required. 
hus from the ſaid Line to 3 is 3, and from the ſaid Line 
is 9, Oc. "Ep 3 e 
But 7 every Figure in the large Diviſions ſtands for 10, 
u call the firſt 1, 10; the 2, 20, &c. and then every 
all Diviſion in the Out-Line of the Diagonal ſtands for 
that is, the firſt is 1, the ſecond 2, c. and in the 
dmmon Scales, they are frequently mark'd at every other 
Jiviſion, as 2, 4, 6, 8, the laſt Line being 10; and 
ten if you would ſet off 32, ſet one Foot in 3, on the 
termoſt Line, and the other to 2, or the ſecond in the 
nall Diviſions upon the ſame Line, and that Extent ſhall 
wrolent 2. 1 E | | 
But if every whole Diviſion be to repreſent 100, then 
te Extent from the farſt Line to 1, is 100, and from the 


5 _- --F- --- 


Id then the Extent of 320, is the ſame of 32. 

But as the Diagonals are contriv'd to run ſo much 
ping, that the Bottom of. one is juſt as far diſtant from 
yy of the large Diviſions, as the Top of the next, and 
ile Diagonals being equally divided into 10 Parts, by 
ines drawn parallel to the Edge of the Ruler, it will 


om the Top of the Diagonal to the Bottom, every pa- 
lel Line that croſſes it, is juſt one Tenth of one of theſe 
nall Diviſions further from the firſt Line, than at the 


ls one of the ſaid ſmall Diviſions further off; and the 
hall Diviſions being thus artificially divided, each into 10, 
e great ones are divided into 100, and by that Means, 
Number conſiſting of three Figures may be meaſur'd; 
dis thus perform'd, = 


ewing the Uſe of one, I ſhall have ſhewn the Uſe of both; 


d Line to 2, is 200, &c. every ſmall Diviſion is 10, 


Mow, that tracing any of theſe Lines croſs the Ruler, 


It Croſſing ; becauſe in croſſing all the 10 parallel Lines, 


. : duppoſe 
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Suppoſe you would ſet off 468 ; the ſecond Figure Ni 
ing 6, count along the Top of the ſmall Diviſions, to gi 
fixth Diviſion, which is commonly marked 6; and becui 
the laſt Figure of your Number is 8, trace that Lin 
croſs to the eighth of the Lines that are drawn parallel 
the Edge of the Scale (theſe Lines being alſo mark' x 
the End of the Scale, with every other Number, as 2, 
6, 8) and fixing one Point of the Compaſſes where the 
two Lines croſs each other, bring the other Point to tt 
Place where the Line, in which the Compaſs Point flank 
| croſles the Line mark'd 4 in the great Diviſions (E 
cauſe 4 is the firſt Figure or Place of Hundreds in pu 
Number) and that is the true Extent of 468, upon tk 
Diagonal Scale. | 5 
But beſides thoſe Scales of equal Parts, there are bf 
Scales of unequal Parts, of which the moſt uſeful a 
rtinent for our preſent Purpoſe, are the Line of Chor 
r Projection, and the Line of Numbers for Cal 
lation. . | ; 


FROST 


Of the Ling of Cnoxdss, ſho 


The Line of Chords (commonly mark'd Cho. at tt 
Beginning of it) is a Line of unequal Parts, number' 1g 
20, 30, 40, &c. to go, the Diviſions growing ſmall 
as the Numbers increaſe. There is commonly a Bri 
1 Point at the Beginning of the Line, and another at iv 
1 Degrees; becauſe the Chord of 60 Degrees being equi ii 


* — — 
5 5 5 * 


8 28 ty 


1 | the Radius, or Semi-diameter of a Circle, that Ext: 
1 (commonly called the Sweep of 60) is frequently taken ! 
1 the Compaſſes to ſweep the Circle with, and the Lie ey 
1 Chords, according to the unequal Diviſions upon it, Wy > 
'Þ! the Meaſures of their reſpective Angles; and this ee 
TH be thought ſufficient for a Deſcription of the Line 0p w 
19 Chords. | | t 


| 


How a Chord is to be apply'd to the meaſuring or p 
jecting a given Angle, which is the chief Uſe for whid 
is intended, is taught in Prob. VIII. to which Definital 
and Problem the Reader may have Recourſe for tbe l 
and Application of the Line of Chords. 
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th fie LINE NUMBERS. | 
The Line of Numbers, which is one of the Lines upon 


Gunter - Scale; is often (by Mechanicks, and ſuch as uſe 
tommon two Foot Rules, upon which the Line of Num- 
bers is inſcribed) called Gunter s- Line; but upon Gunter s- 
Scale, where it is amongſt artificial Sines and Tangents, 
Ec. it is diſtinguiſh'd by the Name of the Line of Num- 
bers, and is commonly mark'd at the Right-Hand, with 
umb. or Num: It is number'd from the Left-Hand, with 
1, 2, 3, &c, to 10% to the Middle of the Scale, and 
from thence to the Right-Hand, with 2, 3, 4; &c. to 
10 again; the Diviſions are unequal, decreaſing from the 
et to the Right, as the Numbers increaſe, and the ſe- 

tond Row of Figures keep exactly the ſame Order and 
Diſtance as the firſt 5 that is, the Space from 1 to 2, in 
he ſecond Line; is the ſame as the Space from 1 to 2 in 
he firſt Line; and the Space from 2 to 3, in one, equal to 
the fame in the other; but the Space between 1 and 2, is 
hot equal to that between 2 and 3, but larger; the Space 
etween 1 and 2, being equal to that between 2 and 4, 


r 


D 


e eccauſe 1 bears the ſame Proportion to 2, as 2 does to 4, 
ad 2s 3 to 6, Cc. and every two Numbers that bear the 
me Proportion between themſelves, are at the ſame Di- 


nce upon the Scale; and hence the Proportion of any 
Wo Numbers being given, the Proportion of a Fourth 
W 2 Third: may be found by the Extent of a Pair of 
ſompaſſes. ee . ; 
| Therefore it is, that the greater the Numbers, the cloſer 
y are ranked upon the Line of Numbers ; becauſe eve- 
Number included between any two Numbers, though 
ever ſo large, are expreſs'd between them upon the Line, 
well as all Numbers included between any two ſmaller, 
| the ſame Proportion; as far Inſtance, 60 bears the 
me Proportion to 15, as 4 to f; therefore all the 
umbers between 15 and 60, are contain'd in the fame 
- upon the Line, as the Numbers that are between 
and 4. PPD | | 
The Figures on the Line of Numbers may be read, 
er for their proper Value, or for 10 Times, 100 
| I Times, 
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"Xo at the Right-Hand is 100; and then the Number 
between 10 and 20 are ſupply*d by the firſt Subdiviſion 


ſecond Line is 20, and accounting 21, 22, 23, Cc. 1 
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Times, c. of their Value; and the ſecond Row is 4 
Ky 10 Times the Value of the firſt: Thus if 1 att 
inning be call'd 1, the 2 is call'd 2, the 7 is 7, 
107 the 9 is 9, and 1 in the Middle is 10, and the! 


© the ſecond Row is 20, 3 is 30, 4 is 40, c. and th 


as the next large Subdiviſion towards the Right-Han 
of the 1 in the Middle is 11, the ſecond 12, ( whe 
a ſmall Braſs Point is commonly fixed) and then th 
fifth, which for Diſtinction is longer than the reſt, ; 
15, and ſo on to 16, 47, 18, 19, and then the 2 in th 


on the larger Diviſions, between 20 and 30; the 3 wi 
be 3o, the 4 will be 40, Sc. and the 10 at the End yl 
r 


But if your Number run higher, and that the 12 
the Beginning be 10, then 1 in the Middle is 100, ai 
10 at the End is 1000; becauſe then the firſt Row 8 / 
on 10, 20, 30, Sc. to 100, which is the I in the Me 
dle, and the ſecond Row is 100, 200, 300, Sc. to tel 
End. a 
When the Figures in the. ſecond Row are Hundre 5 
then the larger Subdiviſions are Tens, and the Subdis i 
between them are Units. Te 
Thus, if I would find 126, the 1 in the Middle is 100% 0 
and two larger Subdiviſions further (which is wiz 
the Braſs Nail is) is 120; but becauſe I want 126, Inu 0 
count ſix of the ſmall Subdivifens further; and thats pla 


the Point that repreſents 126. 
This Line is only intended for Proportion, all Numi1 
equally diſtant upon the Line, bearing exactly the fant 
Proportion to each other; and upon that Foundation & 
is, that Multiplication, Diviſion; and the Rule of This 
may be prices pans the Line of Numbers; * 
cane, 
In Multiphcation, 28 1 to the Mahplier, ſo the Malt 
plicand to the Product. 
In Diviſion, as "this Dur to 1. ſo the Dividend w 


Quotient. 


PX +» 
— 


* 


* 
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te In the Rule of Three, as the firſt Tefm to the ſecond, 
bo the third to the fourth, © © 

1 . WM ad 

th 


VB of MULTIPLICATION. 
Extend your Compaſſes from 1, to the Multiplier; the 


. $3): 
ame Extent applied the ſame Way, will reach from the 
mo 1ſultiplicand to the Product. 15 ky 


mn 2: Meal 4 4 ah 


| Suppoſe I would multiply 7 by 5, extend the Compaſſes 
from 1 to 5, the ſame Extent will reach from 7 to 35, 
te Product required, 8 \ 3 
And the like in any other two Numbers, if obſerved on 
the Line, according to the foregoing Directions; as, ſup- 
[poſe it is requfred” to find the Product of 16, multiplied by 
6, extend the Compaſſès from r to 6, the ſame Extent 
ſhall reach from 16 to 96, f 1 
But ſuppoſe you are to multiply 65 by 9g, extend from 
1 to 9, the ſame Extent will reach from 65, to beyond the 
End of the Line, if 9 in the firſt Row be reckoned , and 
6 in the ſecond Part of the Line be called;60, as before di- 
rected : But to remedy this, having got the Extent from I 
tog in the firſt Part of the Line, you may then call the 
b in the firſt Part of the Line 66; and the fifth Subdivi- 
on from thence towards 7, will be 65, in which Point 
pacing one Foot of, the Compaſſes, the other will fall in 
the laſt Part of the Line at 8 Diviſions and a half beyond 


nec; and as hefore obſerved, if you call the 6 in the firſt 
ert of the Line 60, the 5 in the latter Part is 500] and 
on be eight ſmall Diviſions is 80, and the half Diviſion being 
ag Tenth is 5; ſogthat the Product is 585, 


By the ſame Rule you may multiply any Number upon 
the Line, if not ſo large as to be impoſſible to- be diſtin- 
Euilh'd, by Reaſon of the Smallneſs of the Diviſions ; and 
ibis will anſwer all Cafes in Multiplication, and ought to 
be the rather underſtood, becauſe in any Survey, the caſt- 
ng up is performed by, Multiplication only, and the Line 
Numbers is the rather uſeful in Surveying by Gunter s- 


Chain, becauſe both work by Decimals. 
12 As 


47.31, the Product required. 


this Inſtrument will eaſily diſcover. 
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As for Multiplication of Decimals, none can be at a Lo 


that can read Decimals upon the Scale, as I ſhall explain 


in an Example or two. | 
Suppoſe I would multiply 5.7 by 8. 3, extend from 1 to 


5.7 (which is the ſame that may ſtand for 57) with the 


7 4 ? 


* 0 


ſame Extent, and one Foot in 8.3, the other will reach to 


his Way of. caſting up by Gunter's-Line, is of great 
Uſe in giving a general Gueſs of the Content of any Par. 
cel of Ground very expeditiouſly, when there is not Time 
for Calculation by the Pen; and it may alſo be of Uſe to 
prevent a Miſtake by miſplacing or miſcalling a Figure; 
for although it will not exactly diſcover the minute Truth, 
yet it may ſerve to find an Error, for that may as aſi 
happen in a Figure or Place towards the Left-Hand, a 
towards the Right, if a Miſtake is committed in multiply. 
ing or adding the Sums together; or in copying, which 


| ; | 
CHAP: un 
Of the PROTRACTOR. s 

'S: H E common Protractor conſiſts of two Parts, a Sclt 0 
and a Semicircle, the former ſerving only as a com- 5 | 
mon Scale of equal Parts to plot Sides, and the Semicirct WW 
to project Angles. | 15 1 
It may be made of Braſs, Wood, Ec. but if it is of 4 


but of a ſmall Size, it is neceſſary it ould be of Brib 
the Diameter of the Semicircle about four Inches, and ti 
Breadth of the Scale about one and a half ; but that may b 
alter'd at Diſcretion, according to every one's Fancy. 

* Upon the Middle of one Edge of the Scale, there 5" 
Point, and upon that is the Center upon which the Sem! 
circle is drawn. Phis Semicircle contains three con 
trick half Circles, at ſuch a Diſtance within each other | 
that the two Spaces between them will contain * 


8 
1 


A 
* 1 
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each Quadrant of the Semicircle being divided into 90 
equal Parts or Degrees, and conſequently the Semicircle is 
| divided into 180 Degrees. " | 
The outermoſt is number'd from the Left to the Right 
with 10, 20, 30, Cc. to 180, and the innermoſt is num- 
ber'd the fame Way from 180 to 360. 
The Line in which the Center of the Semicircle is, is 
the Meridian, in which placing that End North, where the 
| Degrees begin to be numbered upon the Semicitcle, and the 
other South; the ſtraight Edge of the Protractor apply'd 
to the Center and to the Edge of the Protractor, where the 
| Figures and Diviſions are ſhewn, the Degrees from the 
| North-cafterly to the Eaſt go Degrees; and from thence 
| ſoutherly to the South 90 more, or 180 in all; and if you 
would continue to reckon from the North, quite round to 
the North again, or 360 Degrees, keep your Protractor in 
| the ſame Poſition as before; and when the ſtrait Edge of 
the Ruler comes off from the Semicircle, at the South 
End of the Arch, the other End of the Ruler will go on 
at the North End of it only; then begin to number on the 
inner Row of Figures in the Semicircle, and go on to 190, 
200, &c, as Occaſion requires, towards 360, 
But if you would reckon your Angles from the South 
Weſtward, keep ſtill your Protractor as before, only begin 
| again to reckon upon the outer Semicircle and Figures, 
$ becauſe the South Part of the Index makes the ſame Angle 
with the Meridian (altho' it is quite -off the Semicircle) 
that the North End doth, and therefore in counting the 


ply'd with a Semicircle, and with as little Trouble as if it 
was a whole Circle. | | | 


gram or Scale; but it being ſpoke of before, we ſhall re- 
kr our Reader to that: Deſcription, beg 


«2 


13 CHAP: 


Degrees upon one you have the other, and are as well ſup- * 


There ought to be a Line of Chords upon the Parallelo- | 


* 
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.. The Confiruction and Deſcription of the 
r 


*T HE Sector is an Inſtrument of almoſt univerſal Uk, 
being applicable to Arithmetick, Trigonometry, Na- 
vigation, Aſtronomy, and ſeveral other Parts of he Ma. 
thematicks; as ſhall be ſhewn in its proper Place. 
It is an Inſtrument made of Braſs, Silver, or Wood 
(according as the Artiſt is willing to be at Charge:) It con- 
fiſts of T wo Parts, fix'd together by a Joint; and is 12, 
9, or 6 Inches in Length, when ſhut, or may be made df 
any other Length at Pleaſure. 5 „ 
-- The Conſtruction of the Sector depends upon the Fourth 
Propoſition of the Sixth of Euclid, viz. That Equiangular 
riangles are fimilar, that is, have the Sides oppoſite to. the 


equal Angles proportionalle; which being granted, it wil | 
be allow'd that every Iſoſceles Triangle having the ſame WM b 
Vertical Angle, will alſo have their Sides proportional to Wi E 
their Baſes ; that is, if an Iſoſceles Triangle be divided into M 
ſeveral Segments, by Lines drawn parallel to the Baſe (and . n 
conſequently parallel to one another) the Angles at the un 
| Baſe being thereby equal, ¶ Euclid. Lib. VI. a 
Hg. 21. Prop. 2.] the Sides will be proportional to tẽ WF 
Baſes, viz. as PT to T V, foP O to 00. 5 

As the Sector is divided both equally and unequaly m 
from the Center down each Limb (as I ſhall hereafter de. WF 


ſcribe) it will follow, that as the Extent between the Cen- WP 
ter and any Number, to the Extent between that Number 
and its Collateral on the other Limb (the Sector at any 
Opening) fo the Extent between the Center and any other 
Number, to the Extent between that and its Collateral 


Number, the Sector being kept at the ſame Opening # 
beiore; and if theſe Extents are taken upon the equal Party He co 
or Line of Lines, it ſhall produce a plain Geometrical Pro int 
rorton: I upon the Sines, Tangents, Sc. it ſhall pw. bord 


duce a Pro ordion in Sinęs or Tangents from whence it WF. = 
; . was | 
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vs taken; of which (having firſt deſcribed the Lines up- 
on the Sector) I-ſhall give an Example or two. 
The moſt uſeful Lines upon. the Sector (conſidered as 
a Sector, and the Lines proceeding from the, Center there- 
Joh are, 1. The Line of Lines. 2. The Chords, 3. The 
ines. 4. The Langents. 5. The Secants. 
1. The Line of Lines is mark'd [L.] or in Eon [Lin.] 
Et is divided into ten equal Parts, numbred 1, 2, 3, Sc. 
[to 10, on each Limb of the Sector, but on the ſame 
Side, and every one of theſe 10 Diviſions are ſubdivided 
into 10, which makes in all 100; and if the Figures be 
read 1, 2, 3, &c. the Subdivihons are Tenths: Thus the 
third ſmall Diviſion after 3, is 3-3, viz. 3 v, or 3 and 
3 Tenths ; and the ſeventh: {mall Diviſion after 5, is 5 and 
6 Fenthe £96 5+ | 
| But if you have 8 5 any Number heren 10 
and 100, the firſt 1 muſt be called 10, and the 2, 20, 
Pe. and the Subdiviſion is to be reckoned 1, and then 
he Figure 7: ſignifies 70; and the fourth Diviſion after 
is 84, Sc. and by the ſame Rule you may find any 
umber tho? above 100; as, ſuppoſe you would find 575, 
De fifth large Diviſion where the 5 is, is 500; the 
eventh Subdiviſien from that is 70; and the ſmall 
dubdiviſon is 5, which is the Point that repreſents 575 
Id y the ſame, Method any other Number may be 
dun 
2, The Line of Chords is the ſame as upon the common 
ales, only to a Radius of near ſix Inches, which is larger 
an the Radius of the common Scales; they are projected. | 
om a Quadrant, or Quarter of a Circle, divided into 99 
qual Parts; the neareſt Extent from the Beginning of theſe 
Piviſions to every Diviſion being transferred to a right 
ine, is the Line of Chords mentioned; the Circle being 
lawn with that Extent of the Compaſſes that you intend 
e Length of the Line or Chord of 60 to be. | 
The Uſe of this Line of Chords is to project any cir- 
lar Figure in Aſtronomy, &c, to awy Radius ; for as upon 
e common Scales the Chord of 60 is the Extent from the 
2inning of the Line to 60, ſo here upon the Sector the 
ord of 60 may be taken of any Extent; for ſuppoſe - . 


W would project any thing in Astronomy, or the like, 
| L 4 | GG. 
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to an Inch Radius, take an Inch in your Compaſſes, and 
with one Foot in the Braſs Point at the Chord of 69 uy 
on one Limb of the Sector, open the Sector till the othe 
Foot 5 at the former Extent) will fall in the Buß 
Point at 60, on the other NES, the Sector; then (the 
Sector kept at that Opening) the Extent from any Degta 
5 one Timb of the dector to its coVateral Fan Gan 
other Limb, ſhall be the Chord of that Degree to the fa 
Radius: As if you defire to ſet off the Chord of 35 tou 
Inch Radius; the Sector prepared as before, ſet th 
Compaſſes from 35 Deg. on one Limb, to 35 Deg. on th 
other Limb, ſhall be the Chord of 35 Deg. upon a Cir 
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| of an Inch Radius or Semidiameter, 
Wl || Note, The Chord of bo, and the Sine of 90, and th 
| | Tangent of 45, are equal to Radius; the Secunii bs 
M0 gin at Radius, and proceed to Infinite. | 
1 3. The Line of Sines, commonly marked IG.) er [0 
1 is the natural Sines upon the common Scales, and is alt < 
i || yrojected from a Quarter of a Circle, divided into go e 
| i . the Perpendiculars let fall from the equal Diriſa 8 
— 19 of the Limb of the Quadrant to one Side of it, and Pank k 
— tel to the other, being Sines to that Radius. 5 
| | Tbe Sines are numbred from the Center with 10, if 
wt 30, &c. to go, which is placed at the Point at the In le 
3k of the Sector (becauſe it is Radius of the Sines) and in tu 
i 10 * (as in the Chords) the Sine of any Arch is found to ay 3* 
ſ | Radius, by taking in your Compaſſes the ſaid Radius, mh % 
1 placing one Foot of your Compaſſes in 90 of the Sine u e 
11 one Limb of the Sector, bring the Sector to ſuch an O e 
i} 1 I ing, that the other Point may fall in go of the Sines on c 
it! other Limb of the Sector; then keeping the Sector at thi the 
ll Opening, place one Foot of your Compaſſes in any I Cir 
| gree on the Line of Sines on one Limb of the Sector, 1 Go, 
the other Foot to its collateral Sine on the other Linh [of | 
that Extent is the Sine of the Degree by whofe Extent am 
was taken. O50 
4. The Line of Tangents (becauſe the Fangent UE) Wh 
Deg, is Radius) is numbred from the Center with 10, U the 
30, 40, 45, which laſt is at the End of the Sector, 0'=: 


[they cut the 


% 
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Ii Radius; but the Fangents above 45 Deg, are deſcribed 
within the other, and commonly marked with ſmall Let- 


ters ran.] or [t.] If you would find the Extent of any 
Tangent under 45, take the Radius of your Circle in the 


© Compaſs, and {er the Sector to ſuch an Opening, that ont 
Foot of the Compaſſes being placed in Tangent 45, at the 
End of the Scale, on one Limb of the Sector, the othet 
Foot may fall in Tangent 45, at the End of the Sector, 
on the other Limb thereof, and letting the Sector ſtand 
bo, the Extent from any Degree of the Line of T | 
on one Side of the Sector, to its collateral Degree on the 


other Side, is the [Tangent of the Degree required; but to 


fad the Extent of a Tangent above 45 Degrees; ſet the 


Radius of your Circle from 45 to 45 on the ſmall Tangents, 


and letting the Sector ſtand ſo, extend the Compaſſes from 
50, 60, Sc. on one Limb of the Sector, to the Collateral 
on the other Limb; that Extent is the Tangent of che 


Degree by whoſe Extent it was taken. #52 a 

The Tangents are alſo projected from a Quadrant or 
Quarter of a Circle, by drawing a Line from the End of 
one Limb of the Quadrant, and perpendicular to it, which 
will juſt touch the Limb or Circle of the Quadrant; a Ru- 
ler laid from the Center of the Quadrant, over the equal 


| Diviſions upon the Limb of it, ſhall cut the ſaid Tangent 


Line, in the Tangent of the Degree, over which the Ru- 
ler was laid. | 


| 


5. The Line of Secants marked [82c.] numbrei 10, 20, 
Zo, Sc. to about 75: They are alſo projected from a 


Quadrant, and are the Lines drawn from the Center over 

the ſeveral Dogon upon the Limb of the Quadrant, till 
angent Line. | | 

To find the Secant of any Degree, to any Radius by 


the Sector, take in the Compaſſes, the Radius of your 


Circle, and open the Sector; till placing one Foot of the 
Compaſſes in the Secant of o Degrees, on the Beginning 
of the Secants on one Limb, the other will fall in the 


ame on the other Limb; and keeping the Sector at that 


Opening, the Compaſſes extended from any Degree on 


one Limb, to its Collateral on the other, that Extent is 


the Secant of the Degree, from which the Extent was 
taken to the Radius propos d. | | 


— Hehe te nr 


———— 
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The Us of the Suemon. 


I ſhall only touch upon Geomettical Proportion, or the 
Rule of Three, which indeed is a great Part of Arithme- 
tick; and in performing this, obſerve this Method, which 
indeed is alſo to be obſerved in the Proportians. of Trig 
nometry, or any Operation perform'd by Sines or Tangent, 
as well as the Line of Lines, | - 


* S > 9 . 
5 4 4 . s 1 y 
P 5 Fa « 4 p 4 ; #4 
4 7 
, R p U - E. + 4 & 
g * 


Take the ſecond Term in your Compaſſes, and pl 
cing one Foot of your Compaſſes in the firſt Term, on 
one Limb of the Sector, open the Sector, ſo that the other 
Foot of the Compaſſes will fall in the ſaid firſt Term on 
the other Limb of the Sector; then keeping the Sector at 
the ſame Opening, place one Foot of the Compaſles in the 
third Term, on one Limb, extend the other to the {aid 
third (or Collateral) Term on the other Limb; that Ex 
tent meaſured on the Line in which the Anſwer is to be 
(whether Number, Sine, or Tangent) ſhall give the Anſwet 
to the Queſtian, EY: 
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de e ee e l e fs: 
ir 42 Pound of Tobacco coſt 2 Pound 10 Shillings, 
hat will 60 Pound coſt? - | 
Reduce the Money to Shillings, and the Queſtion will 
| and thus 8 a | 3 


OL OT Nate ad} 10 366 2 $00 
If 40 l. 305. what bb 
| ja ö | . . | 1 1 Tho 13 24 2821 
The laſt Term being always the ſame Denomination 
ich the ſecond, it will here be Shillings; take the ſecond 


on the Line of Lines, from the Center to 550, and with 
it Extent, and one Foot in 40 the firſt Term, open the 
Qor till the other Foot fall in 40 on the Line of Lines 


ning, extend the Compaſles from the third Term 60 on 
þ the Line of Lines, from the Center of the Sector, wi 


eſtion. 3 7 
[And as the Rule of Proportion is work d by the Extent 
ſore· mentioned, ſo Multiplication is perform'd by making 
the firſt Term in the Proportion, and ſaying, as 1 to 
e Multiplier, ſo the Multiplicand to the Product; but 


De of Numbers, and the Manner of extending upon 
Sector, being juſt now deſcribed, I ſhall not nęed to 
arge further upon it. | | 


other Inſtrument. is, that the Line of Lines may be 
bught to any poſſible Scale of equal Parts, of how mas 
Chains, Yards or Feet, Oc. whatſoever, to. an Inch, 
any other Meaſure that the Sector will reach; as for 


Parts to an Inch. Take an Inch in your Compaſles, 
with one Foot in 36, in the Line of Lines, on one Leg 
the Sector, open the Sector ſo that (the Compaſſes kept 
the ſame Extent of one Inch) the other Foot may fall 
30, on the other Leg of the Sector; keep the Seftor at 
* Opening, lying by you, during the Time that you 


» = * * A 
"® 1 #4, Fa -, : OO 4 * . * 5 
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erm 50 in your Compaſſes, viz. extend the Compaſſes 


the other Limb; then keeping the Sector at that Q- 
e Limb, to the ſame on the other; that Extent meaſured 


ch to 75, wiz. 755, or 34, 15s, the Anſwer to the | 


at Proportion being already explain'd in the Uſe of the 


But one chief Caſe in which the Sector is preferable. to 


ance, ſuppoſe T would, by the Sector, form a Scale of 


ate 
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are uſing that Scale of 36 to an Inch and you a 
off any Number under 160 at ofie Extent. | = 


en 4 ; des ets Ss Exaniple.' 5 X : | 
_ -» Bupp6fe I would take off 18, Which is juſt half of 36,6 
one Foot of the Compaſſes in 18 on one Leg of the Sch 
and the other Foot in 18 on the other Leg juſt againki 
that Extent ſhall contain juſt 18 ſuch Parts as there ; 
to an Inch, which will be juſt half an Inch; for at 
Diviſions upon the Line of Lines are equal, and the ini 
Legs of the Seftor (at any Opening whatſoever) tortiallſ 
with a Line ſuppoſed to be drawn from any Number un 
one Leg. to the ſame Number on the other, make a] 
ſoſceles Triangle, the Baſes ſhall be proportionable to 
Length of the Sides. Euclid. Lib. VI. 2 . 
And hence, whatever Number of Parts be proposd 
| 79 take an Inch in your Compaſſes, and ſetting on 
dot on the Number of Parts propos d in an Inch on a 
Leg, ſet the Sectot at ſuch an Opening, that the oth 
Point of the Compaſs may juſt fall upon the fame Nun 
on the other Leg, and then is your Sector ſet to the pi 
poſed Number of Parts to an Inch 
Again, ſuppoſe you are to reduce a Draught from a 
Sc)Xale to another, in any Proportion affgn'd;1 
Fig. 43. for Ttiftance, if you would reduce the I rial 
8 HI, and make another in Proportion 


* 


— Ls A ERAS FATAL — 


— 


1 _ 8 ER RET » d — r — | = —— — — _ 
12 a * 2 * 2 * ” 
n , ** — 5 : 
2 


it as 4 to 7. 
Take any Side of the given Triangle, as ſuppoſe Gt 
in your Compaſſes, and ſet that Extent from 7 on a 
z of the Sector, to 7 on the other; then keeping ti 
cor at that Opening, ſet one Foot of the Compallsi 
4 upon one Leg, open the other to 4 in the other Ig 
and with that Extent, make the Line O R of the {ax 
Triangle; then take the Line H I of the greater Tri 
in your Compaſſes, and open the Sector, ſo that ti 
tent may reach from 7 to 7 as before, and keeping! 
Sector at that Opening, extend from 4 to 4, and ſetth 
Extent from O, to make the Arch at P; then taking © 
in your Compaſſes, open the Sector till that Extent rl 
juſt from 7 to 7, and keeping the Sector at the ſame ( 


— 
me ˙ m eg, r — — 9 


| 
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7, extend from 4 to 4; - and with that Extent, and one 
Lot in R, croſs the Arch P in P; then draw the Lines 
p and R P, and you have finiſnd nr ne 
thoſe Sides bear the ſame Proportion to the Sides of th 
Wriangle G HI, as 4 to 5. 

By the ſame Rule may any right-lin'd: Figure of * 
hany Sides ſoever, or how irregular ſoever, be reduced 
any given Proportion to the Figure it was reduced from 
br it may be augmented by the ſame Rule) which is of 
ey great Uſe in contriving to alter the Draught of any 
ee Survey, fo as 9 to fill any * of Paper or 
ſellum _ 5 


The event 50 all ak Mathematical 
Inſtruments far 8 urveying, &c. are accurately 
made with the lateſt Improvements, and ſold by 

Mr. S1880n, Mathematical Inſtrument- 
Maker, at the Corner of nnn in 
the Strand, London. 5 
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bow to "meaſure a Plot, and divide ol 6 
Parcel of - Ground, regular or irregulr i 
"non ible or inacceſſible ; with the Varittin 5 
Y taking * and Diſtances. nA 
Me 4 
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General Ru 1. E for quoi Superſein 5 


2 L. 4 Sue that are to be meaſurth 
are either Squares or Right-angled hr 

rallelograms, or ſuppos'd to be rech 
SY to ſuch, and then the univerſal ki 

in 3 is, 


| eac 


Aal, the Length by the Breadth, and the Pri it i 
is thy Content in ſuch Meaſure as you meafurtsh 
whether Chains, Yards, Feet, Hicbes, &c. 
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Squares or Parallelograms, _ 


CSE PEE: 


of « TRIANGLE, Fig. 2. 


IJ F. RS 7, A Right-angled Triangle, A C F, is reduced . 
do a Parallelogram B CF E, by biſſecting the Baſe - 
Ac in B, and by the Perpendicular B E, cut off that 
Part of the Triangle A B D, and apply it to that Part of 
the Parallelogram F D E, which is equal to it, becauſe 
Ah is equal to E F, and D E equal to BD, and DF 
equal to A D; therefore the Triangle AB D, is equal to 
the Triangle FED ; but the Trapezium BCF D, being 
a Part of the Triangle ACF, and alſo of the Parallelo- 
gram B CF E, the Parallelogram BCF E is equal to the 
Triangle A F, Enchd. Lib. IL. , 
* 8Szcondly, In Oblique Triangles. „ 


— 


By the ſame Rule the Oblique Triangles are 


reduced to Squares or Parallelograms, by firſt dividing the 
W oblique Triangle into two Right-angled Triangles, by 


letting fall a Perpendicular from the vertical Angle, as in 


Fg. 47. where the Oblique Triangle RS T is divided into 
Iwo Right-angled Triangles, by the Perpendicular 8 W, 
et fall from the vertical Angle 8, to the Baſe RT, there- 
by conſtituting the Right-angled Triangles RWS and 
TWS; each of which being reduced to a Parallelo- - 
gram by the Directions before-mentioned, and the half of 
Peach Baſe being the Baſe of the Parallelogram, to which 


It is reduced; and the half of each Baſe, RW and WT 
in one Sum, being equal to half the whole Baſe R T, it 


il follow, 


That 
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That multiplying balf the Baſe by the whole Perpeidicity 
ſhall produce the Area of any Oblique Triangle, as wi 
as of 4 Right-angled one; and conſequently multiphix 
the whole Baſe by half the Perpendicular will prid 


Wn the fame, 
A Trapezium is divided into two Triangles; Ex. y 
by a Diagonal drawn between the oppoſite 
Angles ; as the Trapezum A BCD is divided into tay 
Triangles AB Cand ADC, by the Diagonal A C; u 
then the Areas of theſe two Triangles, found as before; an 
added together, is the Area of the Trapezium required, 
. An 82 Polygon is to be divided into Triangtz 
and when thoſe Triangles are meaſured as above, the Sun 
of the Area's when added together, is the Area of the © 
lIygon required; and the fame Method is to be uſed to fu 
ts Area of a Rhombus. | pe ng 


Note, Any irregular Palygen may be divided into a M 
Tier of Triangles leſs by two than the Number of Sic 
c̃antain d in it; as for Inſtance, a Polygon of ſeven Silt 
may be divided into ve Triangles, &c. | 


The Area of a Rhomboides, is found by multiphiiz 
one of the Sides by the Length of a Perpendicular dra 
from one, Side to the other: Thus the Area of the-Rhon 
boides A BCD is found by multiplying DC 
(or A B, which is equal) by RP; for the II- Ag. u 
luſtration of which, draw d perpendicular to 

AB, fo as to cut BC in the Middle as at a, and jo 
dC; alſo draw the Perpendicular g/ to cut AD in i 
Middle, as at e, then is D g e, equal to A ef, and BY 
equal to adC; take away from the Rhomboides, U 
W Dge, and Bba, and add their Equals C4 


and AF e; then is the Rhomboides A B C D reduced van, tt 
the Parallelogram fg d b, whole Breadth fg or BE 7˙ 
ing equal to R P, viz. the Breadth of the Rhom bog a 


and fb or g d being equal to A B or DC, it is to be nt 
ſured by multiplying the Length A B, by the Perpendic* 
lay RP, to find the Area, | 


4 


-_ 
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A regular Polygon may be divided into as many Iſoſce- 


Wes Triangles, as there are Sides in the Polygon, by letting 


fall Perpendiculars from the Center to the Middle of each 
dide; but for the more expeditious caſting up the Meaſure 


f it, the Sides being equal, and the Perpendiculars allo e- 
qual, multiply the Sum of the Sides, by half one of the 
Fewendiculars, the Product is the Area required; or mul- 
tiply half the Sum of the Sides by the whole Perpendicular, 


t will produce the ſame. 


| From this Principle is founded that Method of Meaſuring. 
Circle, by multiplying. half the Circumference, by half 


he Diameter ; for the more Sides any regular Polygon con- 
bins, the nearer its Area is to that of the Circle, in which 

is inſcribed ; and therefore if we ſuppoſe a Circle to have 
hſcribed in it a regular Polygon of an infinite Number 


f Sides, © and conſequently , each Side infinitely ſmall, it 


yill be divided into an infinite Number of Iſoſceles Tri- 
gles, whoſe Baſes coincide with the Periphery of the 
ircle, which is the Sum of the Baſes of all theſe Iſoſceles 


Trangles, and the Semidiameter is the common Perpen- 


cular; but as multiplying half the Baſe of any Triangle 
its whole Perpendicular, gives the Area: So multiply- 
Ig half the Sum of the Baſes of all thoſe equal Iſoſceles 
rlangles (viz. half the Circumference of the Circle) by 
e common Perpendicular, which is the Semidiameter of 
e Circle, ſhall give the Area of all the Triangles, which 
the Area of the Circle: Therefore, — 1 


Note, Multiplying half the C ircumference of a C ircle by 
half its Diameter, the Product is the Area or ſuper- 
Fial Content of the ſaid Circle. 8 


There is another Method of finding the ſuperficial Area 

a Circle, which is done by ſquaring the Diameter, and 

ultiplying that Sum by 11, and dividing the Product by 

þ the laſt Quotient gives the Area, it being deduced from 
eorem, | | | 155 

| Note, The Area of any Circle inſcribed in a Square, is 

to the Area of the Square in which it is inſcribed, as 

IT to 14; as I ſhall juſt now prove, if we allow 

R | the 


130 Practical Surveying. 
the following Proportion, between the Diameter 
and the Circumference, to ground the Theoren 
upon. | 2 | 

This Manner of Operation is deduced from that com- 
monly allow'd Proportion of the Diameter of a Circle t 
its Circumference, as 7 to 22, which may better be illuftr; 
ted by an Inſtance in Numbers: As for Example. 
— Let the Diameter of a Circle be 14; then according 1 
the Proportion above, the Content of a Square, whoſe Sid 
is 14, equal to the Diameter of the Circle, is 196, 


14 


T4 But allowing the Proportion abon, WW 

5 —c a7 to 22, Oc. then the Circum 
+4 2 56 _ rence of that Circle, whoſe Diamem Wn 

I4 is 14, Will be 44; but if you mu 

——  tiply 22, which is half the Circ 
196 ference 44, by 7, which is half tr 
— Diameter 14, the Product 154, is ti: 
— Area of the Circle; therefore it v 
22 always from this Principle be 


1 


As 196 to 154, fo the Area of a Square, to the Arad 

2 a Circle, whoſe Diameter is equal to the Side of the 
Square. | | | | 4 | ; 
154 But as 196 to 154, fo 14 toll 
14 therefore it being moſt convenient 
— work with the leaſt Number 1 
616 as 14 to IT, ſo the Area of the d 
154 to the Area of the Circle above 0 


— tioned. 
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CHAP. II. 
FE EX, LI 


I 75 take the Plot of a Field at one Station 
i /ome Place within, or towards the Middle 
7 N . Fl, 43 a 
„ the Field. | 


Shall mention in two Inſtruments, which are moſt 

uſeful and moſt in Practice, to wit, the Plain-Table, 
and the Theodolite ; the latter of which, as to its Uſe, dif- 
WE fering fo little from the Semicircle and Circumferentor, 
that what ſerves as a Deſcription and the Uſe of it, may, in 
Practice, in fome Meaſure, ſerve for the other with a little 
== Alteration, | 
Firſt, By the Plain-Table, © : 
Plant the Plain-Table any where towards the Middle of 
the Field, fo as you may from thence ſee all the Angles of 
che Field; let the Sheet of white Paper be put upon it as 
ME 5 already taught in the Uſe of the Plain-Table; and if 

= the Angles of the Field be at ſuch a Diſtance, that you 
cannot perfectly perceive' them from your Station, put 
Marks of white Paper or Linnen at each Angle, or cauſe 
our Afﬀiſtant to ſtand cloſe up in the Angle that you 
ee obſerving to, and ſo cauſe him to remove from one 
Angle to another, as you have Occaſion to make your Ob- 
ervations. | | | 
5 Then upon your Sheet of Paper, that is upon the Plain- 
able, make a Point or Mark to repreſent the Point in the 
E eld upon which the Plain-Table ſtands; and laying the 
ee of your Index upon that Point, and keeping it there, 
urn it about fo, that through both Sights you may fee one 
WP the Angles; and from the Point along the Edge of 
BP: Index, rule a Line, which done, mep ſure the Diſtance 
een the Plain-Table and the faid Angle, in Chains 
Links; and taking that Number of Chains and Links 
n any equal Parts upon the Index, ſuitable to the Scale 
TP. would lay down your Field in, ſet it from the Point 

—_ | KS upon 
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ſetting off all your Diſtances upon their reſpective Line, 


Middle of the Field ; which done, lay the Scale over the 


then, by the Edge of the Scale, draw the Line O P, and 


Angle R, and having ſeen the Angle R through the Sight 


to 8, and from O to T; and from the Points 51 


os -. Pray cal Surveying. | 


upon the Paper along the Line, and there make a Mark; 
then (keeping your Plain-Table fixed juſt as it was) dof 
by the next Angle, and ſo by every Angle in the Field, 


and make Marks at the End of every Diſtance ; then draw 
Lines from Mark to Mark quite round the Field, thele 
ſhall repreſent the Hedges of the Field to be laid down, 


Example. 

Suppoſe the Figure P, Qa R, 8, T, be a Fiel 

Fig. 54. to be plotted; place your Plain-Table any where 
nin the Field, ſo as that you may fee all the 
Angles, by the Help of white Papers or Handkerchich 
ſet up at the Angles for that Purpoſe, as before directed; 
then aſſuming a Point, O, upon the Plain-Table, as near 


as you can, .in ſuch a Proportion, towards the Middle of 
the Paper, as the Plain-Table is placed in towards the 
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Point O, and turning it ſo (ſtill keeping it upon the Point 
O) that you can, through the Sights, ſee the Angle P; 


meaſure the Diſtance from O, to the Angle of the Fieldat 
P, and meaſure the Line O P, which ſuppoſe to be 7 
4 15 35 Links, which ſet upon the Line O P, from () 
"+ pO 2 | 
Then keeping your Table exactly fix'd, as it was, tum 
the Index ſo as that it lying upon the Point O, you may, 
through the Sights, ſee the Angle Q; and then, by tle 
Edge of the Index, draw the Line O Q, meaſure in the 
Field the neareſt Diſtance from O to Q, which let be; 
Chains 42 Links; ſet 5, 42, upon the Line O Q fron 
„ 

Then keeping the Plain-Table always fix'd, turn to the 


from O draw the Line O R, and meaſure, and ſuppoliny 

6 5 * 15 Links, ſet that upon the Line O R, from 
to R. | | | | 
By the ſame Rules draw the Lines O 8, and 0 

T, and ſet off the Diſtances, when meaſured, from0 
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R, 8, T, draw the Lines PQ, QR, RS, ST, and TP, 
theſe Lines (if- the Hedges are ſtraight) are the Hedges of 
the Field, and then is the Field protracted. _ 5 

If you have done your Work exactly, the Sides T P 

P Q, Oc. may be meaſured by the Scale, from which you 
protracted the reſt; but if you have met with Interruption 
by Ponds or Trees, or the like, that you diſtruſt the Pro- 
traction; you may meaſure the Sides, or ſome of them, to 
ſee how they agree with the Scheme, for your own Satis- 
faction. 1 * „5 


[ 
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= $ m: CB iÞt; 

8 7: plot a Field af one Station, near the Middle 

A Fit, by the Theodolite. 

4 IN order to this you muſt have a Field-Book ruled in 
four Columns, the firſt for Degrees, the ſecond for 


Minutes, the third for Chains, the fourth for Links; or 
if you pleaſe (which J account beſt) let the firſt be a nar- 


4 row Column for Letters of Reference, the ſecond for De- 
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EE 
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the third for Minutes, &c. as above; and the Form 
eile of it will appear as below, letting the reſt of the 
breadth of the Leaf remain an open Column. 
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In this Table the firſt Page is References, the ſecond 
Degrees, Ce. to be uſed with the Theodolite or Semicircl, 
as follows; and may indeed be made Uſe of with the 
Plain-Table, when the Degrees on the Limb of it are ap- 
plied to the Uſes of a Semicircle or Theodolite. 

If you work with the Theodolite, place Marks at the 
ſeveral Angles of the Field, and place your Inſtrument 
conveniently in ſuch a Place, towards the Middle of the 
Field, as from thence to ſee all the Angles, as before dired. 
ed; and placing the Inſtrument ſo that the Needle may 
hang directly over the Meridian-Line of the Card; and 
then it is fit for Obſervation. . | 

| Suppoſing you were to take the Plot of the 
Hg. 54. foregoing Field with the Theodolite or Semicir- 
cle; let V W be the Meridian-Line, of which 


| ſuppoſe W be North, and V South ; having placed the 


Needle over the Meridian-Line, as above, direct your 
Sights from O to the Angle Q, and obſerve how many 
Degrees and Minutes it cuts; which ſuppoſe it be 67 Deg, 
30 Min. place Qin the firſt Column of your Field- Bool, 
and 67 Deg. in the ſecond Column, and 3o Minutes in the 
third, the Column of Minutes; then meaſure the Diſtance 
from the - Inſtrument to“ the Angle Q., which let be 5 
Chains 42 Links; place 5 in the Column of Chains, and 
42 in the Column of Links, and you have done with the 
Angle . | | | 

Then proceed to the next Angle at P, and direct your 
Sights from O to P, and mind what Angle is cut by the 
Index, as ſuppoſe 96 Degrees 30 Minutes, which put in 
the Columns of Degrees and Minutes; and then meaſure 
the Diſtance from the Inſtrument to the Angle at P, 
which ſuppoſe to be 7 Chains 35 Links, place them ab 
in their proper Columns; and proceed in the ſame Me- 
thod with the Angles T, 8, and R, and place the Angls 
and Diſtances as before directed, the Field- Book will ap- 
pear as follows. | 


rr _ | 


* 
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1A { Deg. Min. Chains.) Links,  Kemarks. | 
| Q. {| 67]30| 5 | 42] _ 
[F. 96 00 | 7 | 35: 
EV 1 

|S. | 290 20 r 
| R. 346 go" £7: ASS 1 


Having thus taken your Angles and Diſtances, and pla- 
ced them in this Order, in the Field-Book, you may pro- 
ceed to the Surveying of other Fields, Sc. and commit 
WE them all to the Field-Book in the fame Manner; and 
from thence at any Opportunity protract them upon Pa 
per, which is to be thus done. A 
= Take a Point in the Sheet of Paper to repreſent that 
Point in the Field, where your Inftrument ftood, as at 
O, and upon it as a Center, with the Chord of 60 De- 
eres, deſcribe the Circle a bc de fg, and draw the Me- 
WE ridian or North and South Line W. 98 
BE Then have recourſe to your Field-Book, and fee what 
WE Angle the Line O makes at O, with the North and 
WE South Line WV, which you ſee in the Table or Field- 
Book is 67 Deg. 30 Min. ſet 67. 30 off the Chords from 
WE - to c, and through c draw the Line O Q, and ſet off 2 
con that Line the Diſtance to Q, which you ſee in the 
1 F ield-Book is 5 Chains 42 Links from O to Q. „ 
ben ſubtract 67 Deg. 30 Min, from 96 Degrees, 
dere remains 28 Deg. 30 Min. Set 28. 30 off the Chords 
1 from c to d, and through d draw the Line © > upon 
ich ſet 5 Chains 35 Links from O to P; then taking 
e Deg. oo Min, from 205 Deg. 30 Min. there will re- 
main 109 Deg. 30 Min. which take from the Chords, 
A and ſet from d to J and through f draw O T, and upon 
* ſt 7 Chains 21 Links from O to T. | 5 


Note, 1t often happens, as in this laſt Caſe, that the Angle 
more than go Degrees; and when it happens fo, it 
cannot be ſet off all at once, therefore to ſet off 109 De- 
grees 30 Minutes, it is beſt to do it at twice, ſetting 
of bo Degrees firſt, and then 49 Degrees 30 Mi- 

EE = 4 autes ; 
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nutes; and, indeed, that is more exa#t than to ſao 

i Frſt go, and then 19 Degrees 30 Minutes, era 
BY, . the Degrees on the Chords grow fo ſmall near 9 
5 grees, that a. ſmall Error cannot be ſo well per 
there as at the Beginning or Middle of the Line, 


In the like Manner take 205 Degrees 30 Minutes fra 
200 Degrees 20 Minutes, there remains 84 Degrees gl 
Minutes, which ſet from fg, and through g draw 
6 Chains 28 Links from O to 8. And, by the ſame 
thod, taking 290, 20 from 346, 40, and ſetting lf 
Chord of the Remainder 56, 20, from g to a, thou 
2 draw the Line OR, 5 Chains 15 Links. wo 
And laſtly, for the Proof of your Work, that the 
Number 346, 40 from 360, if the Remainder 13 IM 
grees 20 Minutes do not reach juſt from @ to the Noll 
and South Line at &, there is ſome Error in laying dom 
but if that Remainder reach juſt to the North and voulf 
Line, it is probable the Work is right, for every Ci 
is 360 Degrees. 8 == 
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Jo take the Plot of a Field at one Station, F 
any Corner or Angle thereof. 
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18 2» = P LACE your Inſtrument in the G 
(1198 . or Angle propos d, as ſuppoſe at the An 
„ | | H; and then (whether you uſe a Then 


or that Side of the Plain-Table that may be uſen 
Theodolite) turn the Inſtrument about till the Needs 
7 over the Meridian-Line of the Card, and then 8a 


Inſtrument fit for Obſervation. | 
Then ſuppoſe your Field be in the Form of the Fig 
.ABCDEF GH, make and rule your Field-BookasW 
fore directed, and in the firſt Column place the Letter 

preſenting the Angles, and rule the other Columns #l 
the foregoing Example of a Field-BooR. * | 
9 5 . Ha 
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te Index, till through the Sights you ſee the Angle A, and 
ere what Degree it cuts upon the Limb of the Inſtru- 
kent ; which ſuppoſe to be 22 Degrees 15 Minutes; place 
Wit in the Columns of Degrees and Minutes againſt A, 
Wd meaſure the Diſtance from your Station, to the Angle 
= which let be 8 Chains 46 Links; place them in the 

dlumns of Chains and Links againſt A, as you ſee in 
E following Table, and then is your firſt Obſervation 


wiſh'd, | 
ſerve again what Degree and Minute is cut by the Index; 


ce from the Station let be 15 Chains 21 Links; put 
Degrees, Minutes, Links and Chains in their proper 
lumns, as you ſee in the following Table. 

In the ſame Manner take the Angles and Diſtances to 
other Corners of the Field, as C, D, E, F and G, 
which we will ſuppoſe the Angles with the Meridian 


ir Diſtances from your Station, to be as in the follow- 
| Table, : | 


* 


Dag. Ain. Chains. ] Links. 
22. 15 „ 
2 15 2 
66 | 30 16 | 64 
45 | 16 | 23 
122:| 320 | 6 68- 
130 | 15 8 2 
I62 | oo „ 


ſe S 
GO 
O 


o protract this Field from this Table, draw the Me- 
Wn or North and South Line NS on the Sheet of Pa- 
Jou intend to protract it upon, always obſerving to 
it towards that Side of the Sheet of Paper that lies 
prds that Point of the Compaſs that your Station was 
the Field, and with the Chord of 60 Degrees, and 
Foot of the Compaſles in ſome Point in the North 
South Line, repreſenting the Point of your Station, as 
at 
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1 Having placed your Inſtrument in this Poſition, turn - 


FProceed next to direct your Sights to the Angle B, and 
ich ſuppoſe to be 42 Degrees 45 Minutes, and the Di- 


be found by the fame Manner of Obſervation, as alſo 
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at H, draw a Circle Ni II Mop S; then look in d. 
Table for the Obſervation to A, which you find to be 2 
Degrees 15 Minutes, ſet the Chord of 22 Degrees 15 M 
nutes from N to i, and through i draw the Line Hi 
| which ſet the given Diftance, which you fu 
in the Table, to wit, 8 Chains 46 Links from H to 4, 
then ſet off the ſecond Angle mention'd in the Table, whid 
is 42 45, which take off the Line of Chords, and et fin 
N to 4, and through &, draw the Line H B, upon whig 
ſet 15 Chains 21 Links from H to B: In the ſame Mu. 
ner ſet the Chord of the third Angle C 66 30 from N to] 
and through / draw the Line H C, and ſet off upon thy, 
according to the Directions, againſt C, in the Table, i 
Chains 64 Links: And fo proceed to ſet off the Chord d 
86 45 from N to m, and through m draw H D 16 Chan 
23 Links; proceed in the ſame manner with all the > 
and draw the Lines H E, H F, H G, with their Dia- 
ces from H, as in the Table; and then drawing the Lin WW 
AB, BC, C D, DE, EF, and F G, they with «WF 
Lines G H, and H A, encloſe the Field, and give «i 
Shape of it in its juſt Proportion, from whence it may k 
divided into Triangles, in Order to find its Content in & 
cres, Roods and Perches. | 


Note, In plotting any Field, or any Eftate that lies as 
tiguous, tate Care to ſet off all the Boundary er i. 
viding Lines from one and the ſame Scale qu 
Parts. | | | | — i 


If you protract by the Plain-Table, and uſe it 3 
Plain-Table, it is to be done upon the Sheet of Paper fu 
thereupon, as has been taught in the Uſe of that Inf 
ment, | | 


C HA! 
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CHAP. III. 


Wo, pot Field at two Stations by the Theo- 
ite, or by the Plain Table uſed as a 
_ T7 heodolrte. ES BESS . 


8e r. I. 


E p plot a Field at «tao Stations near the Middle 
3 „ 


bob muſt chuſe your Stations in ſome Eminency or 
ning Ground, from whence you can ſee all the 
eles or remarkable Places in the Hedges or Bounds of 
Field, and take, care to have your two Stations as far 
cer as conveniently you can, for the nearer they are 
tler the more Danger there is of contracting an Error; 
Wd chuſe them, as much as poſſible, to have the Ground 
rably plain between them, that their Diſtance may be 
We truer taken, for it is upon the true Diſtance between 
© wo Stations, that the Truth of the Work depends, 
Wd, without which, it is impoſſible to avoid an Error. 
Le the Field be ABCD,EF GH, and the | 
* 3 and K, which ſuppoſe to be 5 Chains Zig. 56. 


T. | 
To perfirm this by the Prain-TaBLE. 


Fix your Inſtrument in either Station (ſuppoſe in I) and 
Fn it about till the Needle hang juſt over the Meridian 
ure of the Card; and then having a Sheet of Paper fix d 
de Plain-Table, mark a Point in it, to repreſent 
ation you are at (as I) and from that Point lay your 
«ex, directing the Sights to the other Station K, and by 
| dice of the Index, draw a Line IK; then meaſure the 
ace between the Stations, which ſuppoſe, as above, "og 
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to K, and then are your two Stations mark d down. 
it about till you can, through the Sights, ſee the Ange! 


Sights, ſee the Points or Angles of the Field D EFG 


be 5 Chains 60 Links; ſet that upon the Line I K fun! 


Note, It will- be convenient to draw the Meridian Ia 

N 5 through I, your firſt Station, which will aug 

lie parallel to the Edge of. the Table, when the Nyl 
s diretth over the Meridian Line. 


bis beeping the Inflex Gxed anon 16 Print" 


and keeping it there, draw the Line I B at pleaſure aly 
the Side of the Index. 

Then keeping the Index {till upon the Point I, tun 
till you can, through the Sights, ſee the Angle C, and dm 


the Line I C, and fo proceed in all the reſt, keeping te or 
Inſtrument fixed as before; turn the Index about, i 


{keeping it always upon the Point I) you can, cou 
| x 1 


and by the Side of the Index draw the Lines ID, IE, Hd 
IG, IH and I A, by the ſame Method that you dry 
t | 
This done, remove your Inſtrument to the other & 
tion K, and fixing it with the Needle over the Merida 
Line, as before, lay the Index upon the Point K, andtu 
it about till you can, through the Sights, ſee the Any 
B; and then by the Side of the Index, draw the Lu 
K B; it will eroſs the former Line I B in B; then u 
the Index about (keeping always the Edge of it upon 
Point K) till you can, through the Sights, ſee the Ant 
C, and draw the Line K C, to croſs the former Line I 


in C; then turning it further till you can, through hat 
Sights, ſee the Point D, and draw the Line K D, 20 
the fame Manner draw the Lines K E, K F, K G, Mon! 
and K A, and they will croſs the former Lines 1B, e: 
Sc. in the Points B, C, D, E, F, G, H and A; own 
from one of theſe Croſſings to the next, draw the L hcin 
AB, B C, C D, DE, EF, FG, G H and He 
theſe ſhall repreſent the Field, with the Bounds there | vppo 
its juſt Proportion, if it is done carefully and exact. - 

| | und p 
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Note, You need not in this Caſe meaſure any of the 
Diſtances from either Station Tor K, to any of the 


! Angles A, B, C, &c. Nor need any Diſtance be mea 


) ZAR the Diſtance between the Stations I and 
K, the Interſectioms of the Lines I B, I C, &c. with 
| the Lines K B, K C, Sc. determining the Diſtances, 
if rightly done. i 250 


THEODOLITE. 


| Fix your Theodolite in one of the Stations, ſuppoſe at Þ 
Ind if your two Stations are not directly North and South 
om each other (@s in this Caſe they are ſuppoſed not to be) 
urn the Theodolite about, till the Needle be directly over 
he Meridian Line of the Card; and then turn the Index, 
Il! you can, through the Sights, ſee the other Station K, 
Wnd obſerve what Degree is cut by the Index, which ſup- 


diſtance I K, which let be 5 Chains 60 Links, both which 
t down at the Head of the Table or Field-Book thus — 


— 


Next turn the Index to the Angle B (keeping always 
ee Needle over the Meridian Line) and obſerve what De- 
ee is cut by the Index, which ſuppoſe to be 61 Degrees 
bo Minutes; and then proceed to C, turning the Index 
|| you ſee the Angle C through the Sights, ande mind 


20 Degrees 30 Minutes, and jo in the reſt ; and when 
ng to the ſeveral Angles D, E, F, G and H, put them 
own in a little Table. Then go to the Station K, and 
uppote 28 Degrees 00 Minutes; then turn to the Angle 


B, and ſuppoſe the Index cut 93 Degrees 20 Minutes, and 


und place them in a Table, as here you ſee. 
i | 1K 


; take the ſame Plr of a Field at two Stations, by the 


ee to be 31 Degrees 30 Minutes, and then meaſure the 


IK 31 Deg, 30 Min. 5 Chains 60 Links, 18 


chat Degree is cut by the Index, which ſuppoſe to be 


you have found what Degree is cut by the Index, in look - 


— 
— 


— . - ů ——¶ů 
** 9 ——— — 
0 


lacing your Inſtrument as before, turn the Sights to the 
angle A, and obſerve the Degree cut by the Index, which 


p find the Degrees cut by obſerving to C, D, E, c. 
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IEaDe. Jo Min.—5b: 5 
[Station L| 8 Station K. 
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Then t to plot the Field from the N 1 thus ſoum ii 
the Table. 4 
Prepare a clean Sheet of Paper and draw thereon vi 
North and South Line N I S, and from the Point I dM 
1 K, to make an Angle of 31 Deg. 30 Min. with ü 
Line NS (as it is expreſs d in the Head of H 
Pg. 56. Table, and drawn in the Figure) and upon thi 
ſet the Diſtances between the Stations 5 Chain, 
6o Links from I to K. 4 
Then according to the Numbers. in the Table lay dom Ws 
the other Angles of the Field, as firſt by the Degrees ali 
Minutes in the two mas under Station I, as fb, 
againſt A you find 28 Deg. 30 Min. therefore draw tie 
Line I A, to make an Angle 28 Deg. 30 Min. with ti 
North and South Line N 8 (you — not regard tit 
Length of the Line LA, but 3 it at Pleaſure.) Th 
draw IB to make an Angle of 61 Degrees 30 Minut 
with the ſaid Meridian Line N S, as in the Table; tits 
proceed to draw the Line I C, which becauſe we ſer it 
the Table makes an Angle of 120 Degrees 30 Minuts 
with the Meridian Line N S, draw it — make that Ang! 
with the ſaid Line, and fo proceed to draw all the git 
Lines I D, I E, IF, IG, IH, 6 
down in the Tables. 


Notte, 


Line of Chords, according to the Eighth Geometrical 
Problem, Part II. Chap. III. Page 69. 


I! RECESS oa 


than 360 Degrees in this Way protracting, it is beſt, 
after having drawn the two Circles of which I and 
are. the Centers; and when the Number of De- 


Chord of 60 as often as you can, and then the Odds, 
as in drawing the Line L F you ſee in the Table, it 
lies 274 Degrees and oo Minutes from the Meridian 
Line NS; ſet off, therefore, four Times the Chord 
of bo, which is 240 from a tob; and then becauſe 


240 wants 34 of 274, ſet 34 of the Chords from b 
to c, and through e the Line I F is to be arawn,. . 


== When you have finiſh'd all the Lines to be drawn from 
draw another Meridian Line parallel to the former; 
but to. paſs through the Point K (by Prob, V.) and look 
in the Table for the Figures under Station K, where you 
ind A is.28 Degrees, oo Minutes; ſet the Chord af that 
opon the Circle from the Meridian Line at d to e, and 
chrough e draw K A, to cut I A in A; then looking for 
=} in the Table, I find 93 Degrees 20 Minutes, fet the 
WE Chord of that from d to g, and through g draw the Line 
KB to croſs IB in B; and fo, according to the foregoin 
Directions, draw the Eines K C, K D, K E, K F. K 6 
ind K H to croſs the former Lines in the Points C, D, E, 
FP, G and H. - 
= Lftly, between each of theſe Croſſings, as A, B, &c. 


und H A, they ſhall exactly repreſent. the Hedges or Bounds 
of the Field. | 
Note, I is beſt in protract ing ta draw. all the Lines with 
a black Lead Pencil that are within the Field, as the 
Lines I K, I A, alſo K A, K B, K C, &c. becauſe 
they are of na Uſe, but to find the Points A, B, C, Ec. 
by the Help of which, the Lines A B, B C, &. the 
Bounds of the Field are drawn ; and then when you ove 
| 77a 
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Note, All theſe Angles are to be made by the Help of the. 
Note alſo, That as the Angles go round to any thing leſs 


grees to be laid down is more than go, ſet off the 


Jia the Lines A B, B C, CD, DE, EF, FG, GH, 
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which you can ſee the Angles or Points A and F. Tx. 5; 


and South Line N S, and then, 


rect the Edge of the Index from V to F, fo that ju 
a cal 
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done with the Lines\within the Field, you may ni 
them out with a Bit of Bread, and then the Plit yi 
only the Out- Lines of it remains clear of Confyjm 
and ready to have Lines drawn in it, to divide it q 
to Triangles, in order to be meaſured and caſt up, whid 
Lines ought alſo to be drawn with a black Lead Paul 
to be taken out as ſoon as the meaſuring is done, that v 
thing but Hedges, Walls, or other Bounds or Thy 


material may remain. 


e 3 n g 
Eg e 


** 


8er. I. 


To take the Plot of a Field at two Stations nur 
the Middle, from neither of which all th 
Angles can be ſeen, only. ſome two of them mg 
be ſeen from both Stations, as the Angles l 

and F (Fig. 57.) from the Stations L and] 


LET the Field propoſed be AB CDEF GHIK, at 
let the two Stations be V and L, from both 


Place your Inſtruments at one of the Stations 
at V, and by the Help of the Needle, uſed according 
the Directions given before, find the Meridian or Non 


I. By the Plain-Table. 


Keeping the Plain-Table fixed at this Point V, and lay: 
ing the Index over the Point V, in the Sheet of Paper thit 
repreſents the Point V, that is your Station in the Field; Wi 
direct the Edge of the Index fo, that you can, through tle 
Sights, ſee the Station L, and by the Edge of the Inden . 
draw the Line VL; then meaſure the Diſtance VI, i 
which ſuppoſe to be 9 Chains 30 Links, ſet 9,30 df 
the Scale you intend to plot the Field by, from V b 
L; then keeping . the Plain-Table fixed as before, 
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aan, through the Sights, ſee the Point or Angle F, and 
W then by the Edge of the Index draw the Line VF; then 
W meaſure in the Field, the Diſtance in Chains and Links, 
W from the Station V to the Angle F, ſuppoſe to be 6 Chains 
; Links, ſet 6.35 (off the fame Scale you uſed for the 
Line VL) from V to F; then keeping your Plain- Table 
W fill fixed in the ſame Place, direct the Sights from V 
6% G; and draw V G, which let be 7 Chains 55 Links, 

WE which ſet off the ſame Scale from V to G; proceed in the 

WE {ame Manney with the Lines | „ 
VA, VI, VK and VA, Chains. Links, , 


WE whoſe Lengths ſuppoſe to be VH 83 64 
WT as in the Margin, and then VI 9 oo 
ou bave found the true Po- XK 8 56 
WE ſition of the Points of the A 8 25 


Fred FG HI K A, viſibl 
WE from the Station V.“ | 
W Then proceed to the Station L, and as before directed, 
fad the Meridian Line NS, which; if exactly found, will 
be parallel to the former found at V; and therefore a 
eery ſafe Way for finding it is, having placed your In- 
Wirument at the Station L in the Field, lay the Index along 
ie Line VL, which you drew when at the Station V, 
Wand keeping the Index upon that Line, turn the Plain- 
WE! able about, till you can, through the Sights of the Index, 
Wee the Station V, that you laſt came from, and there 
e the Inftrument faſt, and keep it till you have finiſhed 
WP! the reſt of your Obſervations. | | 
Through L draw the Meridian Line N 8, parallel to the 
ber Line NS, drawn through V, and it ſhall be the 
e Meridian Line required; or if by the Compaſs you 
i the true Meridian Line laſt drawn, it will be parallel 
de other; and the Angles NL V, and 8 VL, will 
cqual. Euclid. Lib. 1. Prop. 29. 


en proceed as in the foregoing Directions, viz. lay 
I he Index upon L, and turn it about till you can, through 
43 be dights, ſee the point A, and along the Edge of the In- 
Wes draw the Line L A ; then meaſure the Diſtance from 
A, in the Field, which ſuppoſe to be 6 Chains 30 
r. 30 (fill off the ſame Scale) from L to A. 


Ly W * Sw vw OO = 


L | Tlen 
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Then keeping the Edge of the Index upon L, turn it 
about till you can, through the Sights, ſee the Point of 
the Field B; and by the Edge of it draw the Line Lz 
which ſuppoſe to be 8 Chains 26 Links, ſet 8.26 from 1, 
to B; do the ſame by the Angles C, D, E and F, dray. 
ing the ſeveral Lines, and ſetting off their reſpective D. 
ſtances L C, L D, LE ai 
Chains. Links: L F, as in the Margin; and 
6 % then the Field is all protracted, 
3 8 and is found to be exactly in the 
71 Form of the Figure AB CDI 
8 45 F GHI K, and is ready to be 
5 divided into Triangles, or x. Wi 
duced to a proper Form to be caſt up, as ſhall be ſhewed WI 
hereafter. T7 | = 
Note, To find the true Meridian Line by the Compaſs, pur. 


ticular Care ought to be bad, to allow, for the Variatin 
if you intend to place the Field in its true Poſition lu 


26800 


if you uſe it only for 4 Direction from Angle to A 
without any reſpect to the general Poſition of the Ea 1 
the Variation need not be regarded. | 8 

How to plot the ſame Field by the SEMICTRCLE, 7 


Chuſe your two Stations, as before, fron 
Fig. 57. both which ſome two Angles in the Field wil 
be viſible, as in the foregoing Figure, whet, 
from both the Stations V and L you may fee the Ang 
A and F. | | | 
Placing your Inſtrument at V, find the Meridian Li 
N 8, as before taught, by bringing the Needle over tit 
Meridian Line of the Card, and there fcrew it faſt. 
Then turn the Index about, till you can, through tit 
Sights, ee the Angle I, and- obſerve what Degree the l. 
dex cuts, which, ſuppoſe to be 24 Degrees 30 Minus 1 
ſet that in the Table againſt VI in the Column of V* WE 
grees and Minutes ; then meaſure the Diſtance V1, wh n 
th ſuppoſe to be (as in the laſt Example) 8 Chains oo Link =. 
ö ſet that in the laſt Column of the Table under Ch. Li 
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3 
1 
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W Then take your Obſervation to the Angle K through 

W the Sights of the Index, and obſerve what Degree it cuts 

WE upon the Verge of the Inſtrument; as ſuppoſe 62 Degrees 

W 2 Minutes, put that down in the Column of Angles under 

Degrees and Minutes; and then meaſure the Diſtance V K 
WS Chains 56 Links, which put againſt V K, in the laſt 

Column under Chains and Links, as you ſee in the Table. 
= In the ſame Manner take the Angle that VA makes 

Vith the Meridian Line, which is 146 Degrees 45 Minutes, 

Wput that down in the Table in the Column of Degrees and 

lautes, and the Diſtance V A, 6 Chains 25 Links in the 

Wit Column, and ſo proceed to take the Angles and Di- 

ce of the Lines VF, VG, VH, and put them all 
oon in the Table, as you ſee done. 

W {ben remove your Inſtrument to the Station L, and 
ing found the Meridional Line NS that paſſes thro' that 

on, and ſcrew'd the Inſtrument faſt, as before directed, 

n the Index till you can, through the Sights, fee the firſt 

on V, and then obſerving the Index 10 cut 5 Degrees 

Minutes on the Limb of the Inſtrument, I place 5 30 
e Column of Degrees and Minutes, and put the Bi- 

Wn LV, which, by meaſuring I find to be 9 Chains 

Las, in the laſt Column of Diſtances. 


3 - BB 1B V7 aw 


3 Then 
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Sights, ſee the Angle at A; which done, obſerve what De. 


turning the Index, and finding it to cut upon the Verge I 


per Columns, as you ſee in the Table, and proceed in the 
fame Manner with all the reſt of the Angles and Diſtances 


Then turn the Index fo that you may, through the 


gree oß the Inſtrument is cut by the Index, which ſuppoſe 
to be 50 Degrees 45 Minutes, place that againſt LA i 
the Table, and meaſure the Diſtance L A, which being 


6 Chains 30 Links, place that in the laſt Column of the 5 
Table againſt L A, as before taught. 


Your next Obſervation is to the point B, to which 


of the Inſtrument 95 Degrees 45 Min. and meaſuring the 
Diſtance L B, 8 Chains 26 Links, put them in their pro- 


in the Field, and the Table will appear as above. 


Hieo to plot the Field by the THEoODOLITE. 


_ Having placed your Inſtrument at the Station V, and 
brought the Needle over the Meridian Line, and therety 


found the Meridian, or North and South Line of the Field 
NVS, ſcrew the Inſtrument faſt, and turn the Inder WF ; 

about, till you can, through the Sights, ſee the Point |, WF 
and obſerve what Degree and Minute is cut by the Inde, BF | 
which fuppoſe 24 Deg. 30 Min. place 24 30 in jo . 
Table, againſt J in the Column of Degrees and Minuts, c. 
and then meaſure the Diſtance from the Station V to tir WF . 
Angle I, which fuppoſe 8 Chains oo Links, ſet that u g: 
the Table alſo againſt V, in the Column of Chains n 3. 
Links; and then keeping the Inſtrument faſt, tum the WW th 
Index till you can, through the Sights, ſee the Ange fre 
K; and then ſuppoſe*the Index cut 62 Deg. oo Min. put BE Sta 
62 Deg. oo Min. in the Column of Degrees and Maus 8 , 
againſt K, and then with your Chain meaſure the Diltan f Al. 
VK, which ſuppoſe to be 8 Chains 56 Links, ſet that? BP and 
gainſt K in the Column of Chains and Links, as wh ur, 
before in the Angle I. LC 
Then turn the Index to the Angle A, and by the {ny De 
Method of obſerving what Degree and Minute 1s cut if 1X 
the Index, when you can, through the Sights, te the Aly | Nute 
A, which ſuppoſe to be 146 Degrees, 45 Minus, * aft 
mute 


that in the Column of Degrees and Minutes againſt Jo” 
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1 meaſure the Diſtance VA, which ſuppoſe to be 6 Chains 
„ 2 e. * — in wy. Place in the Table againſt * 
A, and in the Column of Chains and Link i= 
W re&ed in the other Angles. | man; 1 66: 8 
= The next Angle of the Field that you can { 
WW Station V., is ſuppoſed to be F, 105 which 89 — 
Index, till you can, through the Sights, ſee the ſaid Angle 
F; let it be ſuppoſed to cut 241 Deg. 30 Min. and the 
1 V F. meaſured _ before, let be 6 Chains 35 Links, 
put each in their proper s in | 
W ceed to turn the Tndex* to G. go e 
Ten ſuppoſe, ſeeing G through the Sights of the 
and the Degrees cut by the Ine to be 3 5 par 
3 Diſtance V G, when meaſured, to be 7 Chains 55 Links 
4 put them in their proper Places againſt G in the 8 
3 proceed to the laſt Angle H, which, when you ſee through 
3 Sights ſuppoſe the Index cut 344, 30, and the Di- 
I ay ; H, when meafured, Jet be 8 Chains 64 Links; 
p nts i: 3 and Minutes, and alſo the Chains and 
s, CAC I 1041 
ea 8 eir proper Columns againſt H, as you 
Then remove the Inftrumen de 1 
=... TIP t to the 
I may fix d it as before, with the Needle 3 pe ren 
| an Line, and then ſcrew'd it faſt, turn the Index till you 
2 "Ins through the Sights, ſee the former Station V, and a4 
| ſerve the Degrees cut by the Index, which ſuppoſe - De 
AY 52 30 Minutes, and the Diſtance VL to be 9g Chains 
, 4 7 put that in a Space by it ſelf in the Middle of 
| * able; and then take all the Angles and Diſtan ray 
ms the faid ſecond Station L, as you did before from the 
N V, ſuppoſing the Index turn'd to A cut 50 Degre . 
1 3 ho * — Diſtance L A is 6 Chains 30 Links: 
1 urn'd to B cut | 
4 - — Diſtance LB 8 Chains 20 Lins. "Ln 2 
Le uns gut 153 Degrees oo Minutes, and the Diſtan 
de juſt 6 Chains; then f : 2 5 
D cut 208 De : uppoſe the Index turn'd to 
1 grees 45 Minutes, and the Diſtance L D 
de 3 Chains 8 Links: Alſo let E | 2 
. o let E cut 242 Degrees 30 Mi- 
ore the Diſtance LE be 7 Chains 85 Links; 
"Ys let the Index turn'd to F p 90 5 
| futes; and the Dif n'd to F cut 331 Degrees 00 Mi- 
the Diſtance LF be 8 Chains 45 Links, bring- 
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ing that alſo into 15 Table, and the whole will Appear 
as follows. 


ee ia W 


| Firſt Station V. 


The Angle N LV To 

5 Deg. 30 Min. and the 
Diftaſce is 9 Chains 30 
Links between the Stations. 


50 45 


6 
95 | 45 8 | 
153] 00 | 6 ooo. "Second Station L. 

3 

7 

8 


1 
9 R * . N & S 
NT, n cc R 2 5 
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4 . g * . nn N . LINE ae L * 
* = r . LE Eh Re IONS r Er a A gong, ; , 
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I might have added: the 8 of the "AL 
by the Circumſerentor, but the Operations are ſo mu 
-alike, that he who underſtands one, cannot well be ignv 


rant of the other. 


' Hino to plat the foregoing Field upon Paper, after the Dinn- 
fins have been taken and placed in a Field: Ru by the 


foregoing Directions. 


It is the beſt Way when the Weather is precarious of 

inclined to Moiſture, to work by the Theodolite ; becaul, 
with the Plain-Table, by which you may ſurvey and pt 
tract all at once, the Sheet is in Danger of being wetted 
and ſpoiled; and the Method by tne Theodolite bei 
performed, and the Angles and Diſtances brought into 
Field- Book, as already taught, the Work may be protratl 
ed at home, or in any convenient Place where you Mi 
de ſecured from the Injuries of the Weather, and 1 
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| be done at any Time after the Angles and Diſtances are ta- 


| ken, or at any Diſtance from the Place, as well as up- 
on the Spot, and is to be perform'd as follows. 


1 The Sector being an Inſtrument of - ſuch univerſal 
Uſe, and yet ſo portable, I ſhall firſt ſhew the Way of 


without any other, only a Pair of Compaſſes. 


You muſt firſt determine the Dimenſions of the Paper 
or Space that you intend to plot your Field upon, which 
ſuppoſe to be four Inches the longeſt Way, and Breadth 
proportionable, beſides a Margin, if required. 55 
Then conſider the longeſt Dimenſions of the Field, 
which may be computed exact enough for this Purpoſe, 
by adding together the Diſtances IV, VL, and LD; 
which found in the Table and added together, their Sum 
is 20 Chains 38 Links; therefore you are to contrive for 
a Scale, that the ſaid 20 Chains 38 Links may come into 
the four Inches, the Length of your Paper, or ſomething 
leſs than the ſaid four Inches, rather than more; which 
is beſt done by reducing all the aboveſaid 20 Chains 
20 Links into Links, and divide that by 4, the Quotient 
of that Diviſion is the Number of Links to an Inch; 
which, if it be a whole Number of Chains without any 
odd Links, is the Scale required ; -but if you find odd Links 
come out in the Diviſion, as it commonly happens, reje& 
the odd Links, and fix your Scale to the remaining Num- 
ber of Chains to an Inch, except the odd Links amount to 
very nigh another Chain, | 
In the Example above, the Sum of the Lines IV, VL 
and LD is 20 Chains 38 Links, which reduced to Links 
is 2038 Links; that divided by 4, the Length of the Pa- 
per in Inches, the Quotient is 50g Links, or 5 Chains 9 
Links, and conſequently you may fix your Scale at five 
Chains to an Inch. | | 
If you think to plot by the Sector, and take your Scale 
ſtom thence, take the Diftance between the two Stations 
Wand L 9 Chains 30 Links, or 930 Links, and having 
firſt drawn the Meridian Line V, and at V made the 
Angle 8 V L. then finding 8 Line V L 930 Links, 
4 4 428 


Protracting from the Field- Book by that Inſtrument, 


— 


ceed as before, vix. 


i Profiitel Sworying. 


as above, take ſuch an Extent in your Compaſſes 2 


may be ſuppoſed to be allow'd for the Extent VL, in 


Proportion to what the other Lines are, and keeping tha 
Extent in your Compaſſes, place one Foot in 930 (the 
Number of Links between V and L) open the Sector (na 


the Compaſſes) till the other Foot fall in the ſame Number, 
vn 930 on the other Leg of the Sector, and keeping the 


Sector at that Extent, you have a Scale fitted to the whol 


© « 


£xample, 
Suppoſe you would afterwards ſet off four Chains 50 


Links (which is four Chains and a half) keep the Sector 


always at the ſame Angle, and ſet one Foot of your Com- 
paſies in 4.5 on one Leg, and extend the other till it come 
juſt to the 4.5 on the other Leg; that Extent to that Scale 
ſhall be juſt 4 Chains 5 Tenths, or 4 Chains 50 Links fe- 
quired, & c. . ; 1 

The Scale being thus fix d, proceed to plotting thus: 

Draw one of the Meridian Lines, ſuppoſe N V8, and 
make the Angle N VI 24 Degrees 30 Minutes, and 
from V draw VI, upon which ſet off, according to the 
Table, 8 Chains oo Links from V to I; then by the 
Help of the Chords, make the Angle N V K 62 Degres 
oo Minutes, and look in the Table for the Length VK 
8 Chains 56 Links, which ſet off the ſame Scale from V 
to K, and ſo proceed to the Angles and Diſtances of the 
reſt, viz. Find what Angle the Line V A makes with 
the Meridian Line N V, and alſo the Diſtance VA in 
Chains and Links, as in the Table; and ſo find the An: 
gles and Diſtances of the Lines VF, VG and Vg, 
and laying down both the Angles and Diſtances, as above 
4 815 you will have found the Points I, K, A, F, G 
and H. 5 To 

Then for the next Station, look in the Table for 
the Angle SVL, 5 Degrees 30 Minutes, at which An- 
gle draw the Line VL, and ſet off the Diſtance V L 
9 Chains 30 Links; and then remove to the Station L, 
and draw the Meridian Line N LS, through L, and pro- 


in 
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In your Plot ſet off the Angle N L A 50 Deg. 45 Min, 

a the Diſtance L A 6 Chains 30 Links from L to A, 
We 6nd the en an . | 

W 71; the ſame Manner find the Points B, C, D, E and E, 

W. the Table, and then draw the Lines FG, G H, 

l, Ik, KA, AB, BC, CD, DE and EF, which 

all repreſent the true Proportion of the Field, and the 

ontents ready to be caſt up, as ſhall hereafter be di- 

Wectcd., 


E 


| : 7 plot a Field at tuo Stations in any two An- 
| gles thereof, from both which all the Angles 
may be ſeen, 14 


c 
o 


Ni this Caſe you have no Occaſion to find any Diſtance 
but that between the two Stations, which being abtain'd, 
> Work is to be perform'd as follows. 


By the Plain-Table. Fig. 58. 
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If you would only take the Plot of the Field as it lies, 
Iithout any regard to the Poſition of it with reſpe& to 
e Meridian, place the Inſtrument in one of the Angles 
Station, ſuppoſe at A, and place the Index with the 
Zit parallel to the Edge of the Table, and letting it ſtand 
turn the Table about till you can, through the Sights, 
the Station B, and there ſcrew the Inſtrument faſt, 
Id keep ſo during your Obſervations to all the Angles 
em the Station A, and by the Side of the Index draw 
g Line AB; then meaſure the Diſtance AB, which 
5 ppoſe 7 Chains 35 Links, take that from the Scale you 


. % Pol from, and fer upon the Line A B, from 


Dre 


—— 
— 


* 
b — 
we 3 ——— 


Then 
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, | 'Fhen keeping the Inſtrument faſt, lay one Part of tþ F 
Index upon the Point A, and turn it about till you ih 


through the Sights, ſee the Angle C, and by the Se 
Edge of the Index draw AC: Again, with the b 
ſtill upon A, turn it about till you can, through the Soy 
ſee the Angle D, and by the Edge of the Index dray wil 


- 


Proceed in the fame Manner to draw the Lines 4 
AF, and AG, drawing them at Pleaſure upon the 1, 
per, without any regard to meaſuring the Length of tu 
Then remove the Inſtrument to the Angle B, and wii: 
-ving plac'd it as before, lay the Index again parallel w] 
Edge of the Table, and then turn the Table about til will 
can, through the Sights, ſee the Angle of Station A, wii 
there ſcrew the Inſtrument faſt. I 
Keeping the Edge of the Index upon the Point B, uni 
it about till you can, through the Sights, ſee the Ange 
and by the Side of the Index draw the Line B G to ali 
AG in G. = 5 
Then in the fame Manner direct your Sight from) 

F, and draw the Line BF to cut AF in F; and in 
fame Manner directing the Index from B to the {a 
Angles E, D and C, till you can fee them throug 
Sights, draw the Lines B E, B D, and B C, to c 
former Lines A E, A D and AC, in the Point 5 
and D; and. through the Interſections G, F, c. in 
the Lines AG, GF, FE, E D, DC and CB; dt 
with the ſtationary Diſtance, or Line AB, enclo# 1 
Field, and repreſent it in its true Proportion; and if 
of the Hedges, as F E, or E D, Sc. or any Dili 
croſs the Field, as BF, or A E, Sc. be taken n 
Compaſſes, and applied to the ſame Scale upon wid 
Line A B was meaſured, it will give the true Leng 
the Hedge or Diſtance fo required, as if it was meu 
with a Chain, if the Plotting be exactly performs. Wi 


N. B. By this Method the principal Places in a 
| of a County may be placed in a Map, if * 
Choice of titus Eminencies, whoſe Diſtance 
meaſure, and from bath which, you can ſu K 
ethers, whether C 33 Caſtles, Hills, Ga | 
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Fats, and whatever elſe is remarkable : But more © 


of this when we come to treat of County Surveying. 


. 7 plat the Field (Fig. 58.) fam the two Stations A and B, 


by the THEODO LITE. 


| 24 Firſt prepare a Table with only two Columns, the firſt 
or the Letters repreſenting. the Angles, and the other for 


1. Degrees and Minutes (for you. need not in this Caſe have 


Wrcoard to any Diſtance, but the ſtationary Diſtance AB) 
and then | 3 1 
Place your Inſtrument at either Station (it matters not 


WE which firſt) as ſuppoſe at A, and turning the Index to 
oo Deg. oo Min, turn the Body of the Inſtrument about, 

Will you can, through the Sights, ſee the other Station B, 
and there ſcrew the Inſtrument faſt. 


This done, 2 the Index about till you can, through 
be Sights, ſee the Angle G, and obſerve what Angle it 


makes, or what Degree it cuts upon the Theodolite ; 
Ew bich ſuppoſe to r. 

the firſt Column of the Table belonging to the firſt Sta- 
con, and againſt it put in the other Column 62 Degrees 


2 Degrees 30 Minutes; put G in 


0 Minutes, as you fee below. | 


ben turn the Index till you can, through the Sights, 
Wc the Angle F, and obſerve the Degree cut, which let be 
s Deg. 30 Min, place that in the Table againſt F, as you 
e; and by the ſame Method turn the Index to E, D and 
WC, obſerving each Angle, and ſetting them down againſt 
their reſpectiye Letters in the Table, they will ſtand, as 


* ou ſee againſt the firſt Station in the Table. 


Then proceed to the ſecond Station B, and again fixing 
the Index upon 00 Degrees 00 Minutes of the outer Cir- 


cee, turn the Inſtrument about till you can, through 
1 + dights, ſee the firſt Station A, and there ſcrew it 


This done, turn the Index till you can, through the 
Jets, ſee the Angle G, and obſerve the Degrees cut by 


* Wthe Index, which ſuppoſe to be 20 Deg. 30 Min. ſet that 


in the Table againſt ſecond Station, as you fee in the fol- 
Ising Table, and fo proceed to obſerve the Angles P, 
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| E, D and C, and place each Degree 8 its refpadn 


Letter, and the Table will appear as follows. 
| TDeg. Min. 
5 
wp NF 188.204 
Firſt Station A CE 122 . 
VV 
Stationary Diſ- 5 C 153 | go” 
tance, 7 C 35 L 0 G 20 30 
% LON 8,4 49 5100 
Second Station B ZE 45 10 
| | 2468 15 
2 1131 000 * 


From the Table above, to lay down the Draught of the Fill ; | 


upon Paper. 


* 


Having proportion'd your Scale to the Paper or Vl 


that you intend to plot upon, draw the Line A B near th 
Edge of the Paper (becauſe it is one of the Out-livesd 
the Field:) And if you intend to plot by the Sector, con 
tinue the Line BA to H, and upon A, as a Center, du 


the Circle HL K, to what Radius your Draught will: 


mit of. | 
Then look in your Table for the firſt Obfervation G 
againſt which you find 62 Deg. 30 Min. ſet 62 Deg. Þ 


Min. from H to m, and through n draw the Line A nb 


at Pleaſure, and fo go on to the Angle F, which you fle 
in the Table, is 88 Deg. 30 Min. ſet 88 30 from Hu 
L, and draw the Line ALF. | 


In the ame Manner draw the Lines A E, AD, A0 


through their reſpective Degrees in the Circle H n LN 
as found in the Table, and then you have done with tit 
Station KA. | | 
Then with the Chord of 60 Degrees, and one Foot 
the Compaſſes in B, draw the Arch I C, and Jookil 


in the Table for G, in the ſecond Station, you find , 


Degrees 30 Minutes; ſet the Chord of 20 30 from + 
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a through n draw the Line B G, to cut the former Line 
ois; then the next Angle being F, againſt which 
che Table ſtand 40 Deg. oo Minutes, ſet 40 oo of the 
Words from I upon the Circle, and through where the 
Point falls, draw E F. 
WE The next being E, found in the Table 45 10, ſet 45 10 
om I to o, and through o draw BE, to cut AE in E; 
a by the fame Method draw the Lines BD and BC, 
W., interſect A D and AC, in the Points D and C; and 
om each Interſection to the next, draw the Lines B C, 
b, DE, EF, F G and GA, and that is the Bounds 
Wot the Field. 


Cine 


1 


0 


C H A P. 


plot a Field by going round it, which is ne- 
cceſſary in Wood-Land or Copſes, &c. where 
s the foregoing Method, by taking Sights, and 
naeiſuring Diſtances within the Encloſure, is 
inpracticable. 


3 SecT. I. 
ber form this by Obſerving at every Angle. 
1 | | 


I. By the Plain-Table. 


NSupsog a Field in Form of the Figure H! 
F KELMNOP was to be meaſured, and Hg. 59, 


1 yon would begin at the Corner H. 
Hing determined your Scale, either amongſt the Scales 
of the Index, or upon the Sector, as directed in the fore- 


going Chapter, fix your Inſtrument at H, and turn it about 
till the Needle be juſt over the Meridian Line of the Card, 
Fand there ſcrew the Inſtrument faſt; and parallel to that 
dide ot the Table that lies fartheſt from the Field, draw 
the prick'd Line H G, for a Meridian Line, in which let 
| | H 


is Fran Surveying. - 


H be South and G North, and then the Angle II 6 th 
Weſtermoſt Angle of the Field, 


Note, IF you begin at the eafternnſt Angle in the Fall 
the Meridian Line muſt be on the Eaft Side f 
Field, as if H was the eaftermoſt Angle, then n 
Line HG, H would be North, and G South; 1, 
you intend to begin at an Angle at the North or H 
Part of the, Field, as at K or L, or at O, ymmi 

_ conſider to draw the Meridian Line proortionably nn 
the Middle 15 the Plain- Table, if «you intend to briy 


all the Iuclaſure into one Sheet. 


But ſuppoſe N be the South-weſtward Angle in the Piel 
conſider, as all the Field has moſtly Northing from yu, 
aſſume a Point in the Southermoſt of your Meridian Line, 
as at NH, to repreſent the Angle H in the Field, and at tha 
Angle place your Inſtrument with the Needle, over th 
Meridian Line, and there icrew it faſt. | 4. 
| Then if you cannot certainly fee where the Angle Is 
|| by reaſon of Buſhes or Branches of Trees leaning out d 
| the Hedge, &c.. let your Affiſtant go and ſet up a Mak WW 
4 at the ſaid Angle, and laying the Index upon H, turn the 
14 other Part of it about, till you can, through the Sights, kt 
1 the Angle or Mark I, and by the Side of the Index dia 
= - the Line H I; then with your Chain meaſure the U. 
| ſtance H I, which ſuppoſe 7 Chains 90 Links; ſet 7.90 
off your Scale from H to J, and alſo write upon the Lin 
7.90, or in a Book or Paper a-part, write down i 17.90 

Take up your inſtrument, and where it ſtood fet up 1 
Mark that you can fee from I, and then remove your 
Inftrument to I, and turning it about till the Needle l- 
over the Meridian Line of the Compatls, ſcrew it fait, ac 


P. ͤ ON Ions 1 bb PRA > a raed] 
——— goo gt vey ns ————— — 1 — 
—— fe 5 — 


1 laying the Index upon the Point I, the Station you 4 
Ll turn the other Part about, till you can, through the dg 
[fl fee the Angle K, and by the Side of the Index drav ti | 
0 Line I K, and meaſuring the Diſtance I K, which ſupgok | 
#| ; to be 6 Chains 25 Links, ſet 6. 
1 8 off your Scale from I to K, or u 
| IK 6 25 it'down in Paper under the forme! 

lf H I, as you ſee in the Margin. 

5 


* 
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Note, Left your Needle ſhould not traverſe freely, and 
by that Means ſome Error might be contratted the 
i fafeſt Way is, at every Remove to your next Station, 
b lay the Index upon the Line drawn between it and the 
h Aut, and then turn the Boch of the Infirument aboitt, till 
i you can, through the Sights, ſee the laſt Sation, and 


there ſcrew it faſt, for then you are ſure you ate 
right. | 1 
Example. Renmving from H 7 I, leave a Mark at 
H, and ſetting 7 the Inſtrument at I, lay the Index 
7 


pon the Line H 1, and turn the Inſtrument about, till 
d you ran, through the Sights, ſee the Mark H, for 
ul then you are ſure the Meridian Line uf the Table is 
. parallel to the Meridian Line found at the Mark H. 


= When you have finiſh'd your Obſervation at I, remove 
. | p K, and taking your back Sight to I, as juſt now di- 
3 Wed, ſcrew the Inſtrument faſt, and laying the Index 

on K, turn it, till you can, through the Sights, fee the 
Wont L (helping your ſelf with a Mark, as before directed, 
W it cannot otherwiſe be ſeen) and by the 'Edge of the In- 


e j Irament draw the Line K L, which meaſure, and ſup- 
ee ic be found 4 Chains 50 Links, ſet 4.50, off your 
„ae from K to L, and ſet alſo the F igures 4.50 on the 


; Line KL; or put them down in Writing K L 4.50, 
q inder the other, as above directed. | 


| | o L, and by the Help of the Needle or Back · ſight, fix 
7 Num the Index, till you can, through the Sights, fee the 


Worner M (or a Mark put up at it, if there is Occaſion 
rd draw the Line L M, and meaſure the Diſtance L 


a : 

f x Chains 00 Links, which ſet off the ſame Scale from 
- oM, alfo upon the Line L M 8.00, or write them 
* n a Table as before. YT | 82 
2 | 

le | | 


Then, leaving a Mark at K, remove your Inſtrument 


our Inſtrument as before, and laying the Index upon L, 


* * 
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7 "Ch. > L.| peration for all the reſt of the Ang 
at] 7 90 the Method being exactly the ſam 
4 26 and when you have in the (a 
_—_- Mariner taken all the Angles and Sy 
2 27 of the Field; it will appear upon th 
MN „ 15 Plain-Table, as Fig. 59. and d 
RE Table of Angles and Diſtances yi 
555 | = appear as in the Margin, and is reah 
PH | 3 — to be divided into Triangles, and ng. 1 
e OA” ſured and caſt up, as ſhall hereafter i 


Index upon the Beginning of Degrees, as before, tur 


or Field-Book, and meaſure the Diſtance I K, 6 Chan 
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. | It .will be needleſs to repeat the ſ 


directed. 


To plot the ſame Field by the TazoDoLITE, 


y Suppoſe you would begin at the Angle « 
Fig. 59. Corner H, as before. Place your Inſtrumen 
: at the ſaid Angle, and ſet the Index at oo * 
grees oo Minutes, and then turn the Inftrument abu 
with that End of the Index forward, or towards the An 
gle I, that lies upon oo Degrees 00 Minutes, till you ay 
through the Sights, ſee the ſaid Angle I, and there fix th 
Inſtrument faſt, and turn the Index about, till you al 
through the Sights, ſee the Corner P, and then mark the 
Degrees cut by the Index, which is 99 Deg. 30 Mau, 
and meaſure the Diſtance HI 7 Chains 9o Links, bot 
which put down in the Table or Field-Book, as befor 
taught, and as we ſhall inſtance in this Example. 
'Then remove your Inftrument to I, and placing tit 


the Inſtrument about, till with the Beginning of Der 
towards K, you can, through the Sights, ſee the Point l. 
and there ſcrew the Inftrument faſt, | 
Turn the Index about till you can, through the Sights 
ſee the Point H, and ſee what Degrees the Index ct 
which ſuppoſe to be 166 45, place that in your Tis 
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25 Links; which alſo ſet down as you ſee hereaiter i 

the Table. | | 
Next remove your Inſtrument, to K, and fixing i 

Index upon oo Degrees, as before; direct it wy 


; Þ * achical Surveying 1 - GY 
1, turning the Inftrument till you can, through the 
ats, ſee the Corner L, and there ſcrewing it faſt, turn 
ee Index till you can, through the Sights, ſee the Point I, 
od finding the Index cut 111 30, meaſure alſo the Di- 
W:nce K L 4 Chains 50 Links; both which put in the 
able in their proper Places. | F 


In the fame Manner proceed with the Angle L, which, 
Sy Obſervation, ſuppoſe you find to be 122 45, and the 


iaance L M $ Chains 00 Links, alſo. the Angle M 
WS: 15, and the Side MN 6 Chains 15 Links, and the 
ole N 65 30, and the Side N O 6 Chains 10 Links: 
WT bcc found, as has before been directed in finding the 
Peegoing Angles and Sides, place alſo in their proper Places 
the Table. . | 
But when you come to an Angle that bendeth into the 
eld, as the Angle O, it is to be reckon'd upon the De- 
Nees above 180, by firſt looking forward to P, as before, 
c then turning the Index to N, it will (if * turn it 
Cording to the Succeſſion of Figures upon the nſtrument) 
WE turn'd a great deal more than half round, and will in 
. 7 Example reſt upon 284 Deg. oo Min. Or if you 


* | 'S 

6 WWcalure the external Angle of the Field, P ON 76 oo, 
1, Wd ſubtract it from 360 Degrees, there will remain 284 00, 
i: WS before. 3 1 | 1 
Having found the Angle O, meaſure the Side O P, 
ch fupgoſe 4 Chains 55 Links; alſo the Angle P 90 45, 


1 d the Side P H, 3 Chains O0 Links; you have been round 
Field, and your Work is finiſh'd : And the Method of 
5 ding all the Angles and Sides, being the ſame as thoſe . 


ue laid down in finding the Angles H, I, and K, and 
a 


Wc Sides HI, IK and K L, &c. any further Repetition 
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Type Field-Buok to the foregoing 2 


Feen 
30 & *.. > wb Gs lbs 
14 4.2 3 
r 

45 ne 
;ELETT 0 "35 
30 [NO 07-725 
DO LOT 1-4. vv 
43 TE 3 00 
oo Sum of all the Angles. | 


© ERS bo n rn < 5 2 
y e ee IE OS Te > r 
* Wes * 1 . * N 2 8 err 2 r 8 2 * 
1 AN 7 8 * ; 1 c Bee 8 eee 
„ 9 2 8 = = 


The Truth of the Work may be examin'd by Ther, VIIl 
where it is proved, That all the Angles of any right-ln'd N 
gure, of how many Sides foever, are equal to twice a nn 
Right- Angles, abating four, as there are Sides of the Fig. Wil 
This Figure has eight Sides, twice 8 is 16, but abatin 
4 there remains 12, the Number of Right-Angles : $ thi 
all the Angles in the Figure added together, ſhould be eu 
but to 12 Right-Angles, viz. 12 Times go Deg. is 10 
Degrees, agreeing with the Sum of the Angles in the Tab 
and proving the Work to be right, | 


His ts plat this Field by Help of the Table or Ball lui 


Having adjuſted a Scale to the Size of the Paper jou i: 
tend to plot upon, draw a Line along one Side of ju 
Paper, and not far from the Edge of it, and in that Lu 
aſſume a Point, to repreſent the Place where you intel 
to begin, as ſuppoſe at H, and let the Line be H I; 
in the Table or Field-Book againſt H, and you find 99 3 
therefore having drawn H I, and aſſumed the Point! 
draw from H the Line H P at Pleaſure, to make an 3 
of 99 Deg. 30 Min. with HI; then look in the Ns 
Hand Part of the Table for HI, and you find agil 
7 Chains 90 Links; take 7 Chains 90 Links off the by 
and ſet from H to Il, DE, * 


* 
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ben lock in your Table for I, you find againſt it 
16 Deg. 45 Min. therefore draw the Line I K, to make 
t Ian Angle of 166 Deg. 45 Min. with the Line HI 
W(the Way to do it is taught in the eighth Geometrical Pro- 
em, Page 69. of this Book ;) and finding in the other 
ert of the Table that I K is 6 Chains 25 Links, ſet 6 25 
om your Scale upon the Line I K, from I to K. : 

In the ſame Manner make the Angle K 111 go, as is 
und in the Table againſt K, and make K L 4 Chains 
60 Links, as found in the other Part of the Table; and fo 
:oceed to the reſt of the Points L, M, N, O and P, laying 
oon all the Angles by the ſame Method, and all the 
es LM, MN, NO, OP and P H, from the ſame 
ae of equal Parts; only Note, e 


4 Wie you have an Angle bending into the Field, as the 


1 
0 + 

3 

32 


il Angle O 284 Degrees, it is beſt, after. having laid 
Ir down the Side N O, and found the Point O, to take 
un the imvard Angle 284 from 360, and with the Re- 
ſt mannder 76 Degrees,. make the external Angle N OP, 
1 which will alſo form the internal Angle O 284, and 
„ be leſs liable to Error. e . 

yl els 

oh 1 « 

ab. ł/s 1 — 3 — 
3 S d TI 
4 Je plain Field only by Meaſuring one Line 
wo in the Field. 

Li . | 

no © 7" it be required to plot the Field E F G 

Wo and you would plot it 5. .q 4353.4 ape G0: 

) Ju | 8 é 

it By the Plain-Table. 

A 3 ; | | 
be any Station toward the Middle of the Field, fo as 
1 may from thence fee all the Angles of the Field, as 


Pe L; there place your Inſtrument, and turning it 
* = Needle lie juſt over the Meridian-Line, there 
lt faſt. | | 5 


| M 2 | Then 
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that is upon the Plain-Table, chuſe a Point L to repreſent 


itz; this Line, L E, is all that you have to meaſure in th 


draw the Line L F at Pleaſure. 


Index draw the Line L G. 


Then ſome where near the Middle of the Sheet of Paper 


your Point of Station in the Field, and through L, pati. 
jel to the Side of the Inſtrument, draw the Meridian Lin 


Lay the Index upon the Table on the Point L, and tun 
it about till you can, through the Sights, ſee-the Angle , 
and by the Side of the Index draw the Line L E continu 
at Pleaſure; then meaſure in the Field with your Chain 
the Diſtance L E, which ſuppoſe to be 7 Chains 35 Link; 
take 7 35 from the Scale you intend to plot by, and: 
upon the Line L E, from L to E, and there make a Ma, 
rejecting the reſt of the Line L E, if there is any more dM 


whole Field. 

Keeping your Inſtrument ſtill ſcrewed faſt, and the Ind 
upon L, turn it about till you can, through the dg 
ſee the Angle F (or a Mark ſet up at it, if you cannot 
therwiſe exactly diſcern it) and by the Side of the Inde 


Then turn the Index to G, laying one Part upon |, 
and turning the other about till you can, through ti 
Sights, fee the Point G, and along by the Edge of tt 


In the fame Manner keeping the Index upon I, 2 
Center, turn it about till you can, through the Sights, 
the ſeveral Angles H, I and K, and draw the Lines Lk 
LI and L K continued at Pleaſure. | 


Note, Ut is beſt to draw all the Lines that are dm 
from L, as LE, LF, &c. with a Black-Lead Fn 
that when the Qut-Lines of the Field are ama 
theſe in-ſide Lines may be rubb'd out with abs 


Bread, they being of no Uſe after the Baud fl 

Field are deſcribed, tas * * 

This done, remove your Inſtrument to E (the vit 
that you meaſured to) and bringing the Needle oK. 
Meridian Line, which may be muſt exactly done, 0 born 
ing the Index upon the Line L E, and turning the WW 7 
ment about till you can, through the Sights, fee d Wb; 
Station L, and there fcrew it faſt, nir 
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er Then placing your Index upon the Mark E, turn it 
et e about till you can, through the Sights, ſee the Point or An- 
ele F of the Field; and by the Edge of the Index draw 
a. the Line E F, to cut the former Line L F in F. 


Remove your Inſtrument to F, and laying the Index 
upon the laſt drawn Line E F, turn the Inſtrument about 
W till you can, through the Sights, ſee the laſt Station E (then 
vill the Needle be over the Meridian Line) there ſcrew the. 
W 1nfrument faſt, and laying the Index upon F, turn it a- 
bout till you can, through the Sights, ſee. the Point G; 
and from F by the Side of the Index draw the Line F G, 
bo cut LG in G. 05 "I 
W Then remove your Inftrument to G, and laying the In- 
(ex upon the Line G F, turn the Inſtrument about till 
W you can, through the Sights, ſee the Point F, and there 
W (crew it faſt; and laying the Index upon G, turn it till 
W you can, through the Sights, ſee the Point H, or the An- 
eee in the Field repreſented by H, and from G along the 
W Edge of the Index, draw the Line G H, till it cut the 
Line L H in H. 
In the ſame Manner removing your Inſtrument to H, 
W and rectifying it, by bringing the Needle over the Meridi- 
an Line, and ſeeing the laſt Station, G, by the Back-ſight, 
s before directed, ſcrew it faſt, and laying the Index upon 
the Point H of the Draught, turn it till you can, through 
de Sights, ſee the Corner or Angle I of the Field, and by 
; 1 155 of the Index draw HI, to cut the former Line 
[LIM I. | 1 | 
be next Angle K is an inward Angle, but the Way 
of laying it down by the Plain-Table, is exactly the ſame z 
or having remov'd your Inſtrument to I, lay the Index 
ein upon the Line H I, and turn the Inſtrument about 
88"! you can, through the Sights, ſee the Angle H, ſcrew it 
2 aſt, and laying the Index upon I, turn it till through the 
© Sights you can ſee the Point K; and although here, being 
ein che Field, you loſe Sight of the Hedge or Wall 
, yet draw the Line I K, as before, till it cut the 
mer Line LK in K. | | 
X Laſtly, remove to K, and having fix'd your Inſtrument 
5 Aude Needle and Back- ſight, as before directed, and 
g 1 the Index upon the Point K of the Draught, turn it 
Wau can, through the Sights, ſee the Point E of the 
= M 3 | Field, 
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of the Compaſſes will juſt fall in the ſame Member 7 35 


as Hedges, &c. or imaginary, as Baſes and Perpendicular, 
ec. When the Field is divided into Triangles i in order for 
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Field, and by the Index draw the Line K E, to cut LB 
in E, and then you have encompaſs d the F 1 ; and thi 


Way, if exactly perform'd, is as mathematically true y 
any other, and more expeditious; and if there be neye; 


ſo many Angles, and whether bending inwards or ou 
the Method for Plotting them is the fame : And when yo 
have Urawn all the Out-Lines E F, FG, &c. with fk 


. - you may rub out all the Lines L F, L G, &c. only taking 


Care before you rub them out, to adjuſt your Scale by 
the Line EL 7 Chains 35 Links, which is beſt done by 


the Sector, viz, Take in your Compaſſes the Line EL, 


and ſetting one Foot in 7 35 on the Line of Lines, on 
one Leg of the Sector, qpen the Sector till the other Foot 


on the other Leg of the Sector kept carefully at that Open- 
ing, which is a Scale for all the reſt of the Lines, either rea, 


Meaſuring, yet the Sector kept as above, is a Scale for 


Example, 


| Suppoſe I could know the Length of the Hedge or Wal 
H I, ſet the Sector as above directed, and then take the 
Extent H I, in your Compaſſes, it will reach from 9 3 
on one Leg of the Sector, to 9 35 on the other, which 
ſhews that HI is 9 Chains 35 Links; and herein lies the 
Excellency of Gunter's-Chain, becauſe both arithmeticalſ 
and nn it works by Decimals. 


To perform the fame by the TüEoDOIIT E. 


Take a Station in the Field, as L, from whenee you 

| can ſee all the Angles, and ſetting up you! 

Pg. 60. Theodolite there, turn it about till the Need 

be juſt over the Meridian Line, and there ſcre# 

it faſt, and direct the Sights, ſo as that you may through 

them ſee the ſeveral Angles, which note down ina 1 
in e 4 ield- Book. | 


E xample. 


Having fixed the Inftrumani as above direfted; turn tie 


Inder till you can, e the Sebi, lee the Po nth, 
a0 
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WE. oberve what Angle is cut by the Index, as ſuppoſe 


v , Dc. 30 Min. then (keeping the Inſtrument Rill fix'd) 
| urn the Index till you can, through the Sights, ſee the 

ee F, and obſerve what 

5 WD: orce is cut by the Index, {Angles at the Station L. 

K hich ſuppoſe 87 Deg: 45 —ñũ⸗ê7,;/xů 

lin. which allo. put down | | Deg, Min. 
* n the Table againſt its pro-; — Fe 

1 er Letter F, and ſo proceed F 

L . 14 K. and place 8 


E 
ee Degrees cut by the In- + CT . 
„, againſt their reſpective IR. 1. $4 
I 
K 


8 etters, and they will appear e e 

5 WG i” the Table anner d. 8K 7 00 
k Having thus finiſh'd the Ame that every Corner of 
5 he Field makes with the Meridian at the Station L, fet 


f from your Scale 7; Chains 35 Links, the Length found 
y Meaſuring from the Station L, to the Corner E, and 
etermine the Point E; then remove your Inſtrument to 
de firſt Station E, and (without any Regard to the Meri. 
an-Line) place the Index on the Beginning of the De- 
Irees on the Theodolite, and turn the whole Inſtrument 
(having that End of the Index from your Eye, that 
upon the Beginning of the Degrees) you can, through 
Sights, eſpy the Angle F, and there ſcrew it faſt. 
hben turn the Index about till you can, through the 
Ehts, fee the Station L, which ſuppoſe 39 Deg. oo Min. 
t that down againſt E, as RES 7 


% R 

__ ic in the Table. Then | Angles at the ſeveral Co 1 
<<< to F, laying the In- ners, with the Station L. 
EX again upon oo Deg.«„ͤ„ẽ. 
| o Min, and then with that | | Deg. Min. 
1 d of the Index pointing. — —— 
dwards G, turn the In- „„ 00 © 
ment about till you can, F „ 
rough the Sights, ſee the G ON. 0 | 
eit G; there fix the | HI 8 .2..48 4 
Wſtrument, and turn the In- 1 f 28 oo. | 

Ex till you can, through K 126 oo | 


de Sights, ſee the Station L . ren 
d obſerve the Degree cut e Tn OY OO 


M 4 by 
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Paper, or to the Bigneſs you intend your Draught ſhall s 
aſſume a Point towards the Middle of the Paper to repre 


= 


take Radius or the Chord of 60 in your Compaſſes, an 


Iden Took in the Table againſt E, you find 25. 
ſet 25. 30 off the Chords upon the Circle from the L 


if acute: And if you uſe a Sector that has Chords but u 


70 plet this Field upon Paper by the: Help of the Table aims 


at the Station L, and obſerve what Angles the Station LL 
down in the Draught: If you do it by the Protrach 


1 


* 
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by the Index, which ſuppoſe to be 55 Deg. 15 Min. ft 
that in the Table e 5 „ 

Remove your Inſtrument to G, and always placing th 
Index at oo Deg, point it forward toward the next Station 
which now is H. by turning the whole Inſtrument abox 
till you can, thrc* the Sights, ſes the ſaid Point H, and then 
fix your Inſtrument faſt, and turn the Index about, till yo 
can, through the Sights, ſee the Station L, and mind th 
Degree cut by the Index, which is 61 00, place that in 
the Table againſt G. Proceed in the ſame Manner wit 
the reſt of the Angles, and put them down in the Tab. 
againſt their proper Letters, and they will appear.as in th 
Table annex'd ; and although the Angle E K L is obtifs 
yet the Method of laying down the Angles is the fame a 


ww 4 0 


60 Degrees, you may ſet an Angle that is more, than þ0 
off at two or three Extenes. ns us 


„„ 


Having proportion'd a Scale to the Size of your Sheet d 


ſent your Station L, in the Field, and then draw the Me: 
J DRESS. | 


Then have recourſe to your firſt Table, entitled Ah 
LF, Cc. makes with the Line NS, and ſo lay then 


you are taught how to perform it in the Le of the E. 
tractor. If you do it by the Sector or any Line of Ch Wl 


with ane Foot in L draw the Circle @ 5 c 4, to {et off you 
Degrees upon. TO | 


NS to the Point a, and through a draw the Line LE* 
Pleaſure; then looking in the Table for F, you fd? 
gainſt it 87, 45, ſet 87. 45 off the Chords, from thel= 
NS to 4 upon the Circle, and through h draw the Lin 
LF; alſo ſet 130. 15 off the Chords upon the Circ 


from the Line NS to G, and draw L G, and fo proce 
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3 by ſetting off 209. 45 to c, and draw LH : Set 305. 00 


A in. to K, and draw L K, always minding to begin 
eet off your. Degrees at the Interſection of the Line 
s $ with the Circle. On 
W When this is done, ſet off upon the Line L E, the mea- 
WM ——_— 2 Cu 35 Links, from L to E, 
ad determine the Point E. | | 2. 
Then look in the Table for the Letter E, and againſt 
at vou find 39 oo, that is the Angle L EF, is 39 Deg, 
Woo Min. Having the Line E L, and Point E given, lay 
own the Angle LE F 39. oo either by the Protractor, 
by Prop. VIII. pag. 69, and draw E F, till it cut LF 


_ - - | z * : 
Look in the Table againſt F, you find 55 15, that is 
Weircctcd, and draw F G to cut LG in G. l Uh 
W Then look in the Table againſt G, you find 61 oo, 
Wmake the Angle LGH 61 oo, and draw. G H to cut 
HR H. 1 Lala 5 

W You fd in the Table againſt H 50 45, viz. the Angle 
lis 50 45; make therefore the ſaid Angle at H, 
Wand draw HI to cut LI in IJ. ide 
In the ſame Manner lay down the Angle LIK 28 co, 


gs 
4 
12 


de 126 oc, and draw K E, which, if your Work is 
oght done, will exactly cut LE in E, and then you have 
WE ncloſed your Field ready to be divided into proper Figures 
Enn d acts fin voly Es 


CHAP. 


. o d, and through d draw LI; and, laſtly, ſet 357 Deg. 


ee Angle LF G is 55 15; lay down that Angle as before 


d draw 1 K to cut LK in K. And laſtly, lay down | 
e Angle K L E, which is found in the Table againſt K, 


3 
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25 tale he Draug rhe. of a te Manna, 


E Nate, or Fe conſiſting , any Nami 
Enclojures,. whether Arable, Paſtun 


Wh 8575 ＋ WA Ground, cc. 


I __ 
* | i - 
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_ EN you are to hey an Eftate, Matz i 
that contains a great Number of Encloſures, al 
firſt Work ought to be to take a Guide with 50% 
knows exactly all the Limits of it, and take a true A 
of that, and * plot all the Out- Boundaries of it, wh 
ther Walls, Hedges, Rivers, or Roads, or whatſoever ith 
bounded by; or as it moſt commonly happens, wha 
Mannor or Eſtate is bounded on one Side by a Rivet, 
another Side by a Road, and on a third Side by on; 
Hedge between it and another Perſon's Ground, take al 
to obſerve not only the Boundaries of the ſeveral Sd 
with what they are bounded; for repreſenting every 7 tl 
as it is, adds very much, not only to the Beauty, 
to the Truth of a Draught, and alfo to the Reputation 
the Workman. 
When you are certain of the Boundaries of your whi 
Work, take what Inſtrument you think fit to make 
of and plot all the Out-Bounds, or Form of the " 
Mannor, as has been taught in the firſt Section ol 
laſt Chapter, and draw all the Out-Lines of it. 

As you take the Out-Lines of it, obſerve dil 
what Bridges or Mills, if upon a River, or what Hel 
Wind-mills, Sc. you find, as it often happens elpe 
cially when bounded by a Road, or whatever other 
terial Thing happens, take care to put it in its pu 
Place as you go round; for theſe will be great 5 
towards the regulating your Survey, when you $0 
in to 5 down the inner Boundaries between Fl 


Field. 
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You ſhould, in your firſt Walk round, obſerve. where i i; | 

> moſt convenient Place for you to begin ; for tho', i 
My perform'd, the Truth is the ſame in all, yet there 
kaſt Danger of contracting an Error, if you begin at 
Angle, where the Boundaries ' proceeding both Ways 

m it, continue for a great Diſtance ſtraight 3 and like- - 
ſe to begin at an Angle from whence you can ſee the moſt 
fiderable Part of your Work, _ 

ſhall not need to enlarge upon the Manner of taking 

> Out-Boundaries, . but refer the Learner to the Begin- 
g of the laſt Chapter, and proceed to dividing it with- 
— - only obſerve 
ks you are going round to take the Out-Bounds, you 
y take Notice of the Hedges, Walls or Ditches, that 
ed from the Out-Bounds inwards, and divide the 
nnor_ into aller Encloſures, as in the ee Ex- 


pee. 
t the Farm A B CDE F GH IK be to 
_- and plotted, which we ſuppoſe to be Zig. 6x, 
nded on the Eaſt with Lumley Brook, on a : 
North and Weſt with 4/btor Ses and on the South 
Mr. n s Ground and Mr. Fiſher's. 


— — 
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2 — — 
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N ote, It is uery proper to repreſent Lanes that are mblick 
* Roads, with two pricd Lines, and two Lines without 
them, as you ſee in Aſhton Lane ; and Rivers with 
ioo Lines ſhaded all between them, the Shades tending 
the ſame May as the Banks of the River, or parallel 
zo it : And for better diſtinguiſhing the Boundaries of a 
Farm, 2 the Hedges or Malls that are between 
it and another Man's Ground, by ſmall double Lines; 
and when there is Occafion to ſhew where the Ground 
that butts upon you is divided between Partners, let 
that be done by a ſmall pricb d Line, as in the Draught 
between. 155 Hopkins and Mr. Fiſher; and let a 
Foot-path be Lauten, by a ſmall double prick d Line, 
as you ſee, from the oy zo the 5 ridge. Eh 


poſe the Mannor or Farm-Houſe be at R, and you 
beginning your Walk round the Farm, you obſerve 
ane to be Pretty 3 to O, and coming at C, you 
; . obſerve 
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172 Practical Surveying. 
obſerve it alſo pretty ſtraight, both back to A, and forward 
to the Bridge at E; and eoming at E, you turn down the 
Side of the Brook E FP G Q H, and from thence t 
OI K A, and fo to the Houſe at R; and having fix 
upon. C for a Station to begin at, proceed to take the 
Out-bounds, by which you walk'd about it, by the Rule 
laid downin the fourth Chapter: Only in your Paſſage from 
C to E, obſerve, there is a Hedge butts upon the Lane 
at D; now, having upon your Plain-Table drawn the 
Line C E, before you remov'd from the Station C, obſerye 
in your Paſſage, meaſuring from Cto E, how many Chairs 
and Links it is from C to the Hedge at D, which ſuppoſe 
5 Chains 30 Links, ſet 5 30 on the Line from C to D, 
and laying the Index upon the Plain-Table on the Line 
CE, turn the Inſtrument about till you can, through 
the Sights, ſee the Point E, and there ſcrew the Inftrument 
faſt. . | 
Then laying the Index upon the Point D, turn it about 
till you can, through the Sights, ſee the Point 8, or fo fit 
on one Side of it, as your Eye is on the ſame Side of the} 
Point D; and then along the Side of the Index draw the! 
Line DS at Pleaſure, but do not ſtay to meaſure it, but] 
proceed to meaſure to E; and ſuppoſe the whole Line CF, 
to be 20 Chains oo Links, ſet that upon the Line C E, 
from C to E, then is the Point E the Corner of the 
Bridge, or Bank of the Brook. 55 
Now the Brook going a little winding from E to G, 
you muſt either meaſure by the Right-Line E G, and 
then take the Off- ſet T P, as is taught in the former Part 
of this Treatiſe; or elſe meaſure by the River Side from 
'F' to P, and from P to G, remembring as you go along 
to draw the Hedge F m at pleaſure, by the ſame Method 
as you did DS, but not regarding to meaſure it till after 
wards. | | | | 3 | 
When you come at CG fet up the Plain-Table again, 
and with the Needle over the Meridian Line of the Card, 
fix it faſt, and laying the Index upon G, turn it till you 
can ſee the Point Q through the Sights, and draw G 
' which ſuppoſe 6 Chains 80 Links, which ſet from G to 
O; and before you remove from G, turn the Index pe 


rallel to the Hedge G N, and when you can, as ” 
Sights 


- 


\ 
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L 


ohts, ſee the Point N, draw, by the Edge of the Index, 
the Line G N at pleaſure. | | 


in the ſame Manner proceed to the Stations H, O, and 


[, obſerving” alſo when you are at I, to draw the Line or 
Hedge IN; and then, when you come at K, and have 
drawn the Line K A, draw alſo the Line K L, before 
you remove from that Station, and then proceed to mea- 


ſure the Line K A 11 Chains 20 Links, and then remove 


to A with your Inftrument. | 

From A to C may be all taken at one Obſervation, only 
as you meaſure from A to C, obſerve how much it is from 
A to the Hedge BL, and as you go along lay down the 
Hedge B L, as you have done the reſt, and proceed to 
C, and then you have cloſed your Survey. | 


Note, You ought to be very particular in meaſuring the 
Diſtance from A to the Gate, the Breadth of the Gate- 
way, the Diſtance from the Gate to the Barn, the 
Length of the Barn; the Diſtance from the Barn to 
the Houſe ; the Length of the Houſe ; the Diſtance 

om the Houſe to the little Houſe at B, which we may 

call the Brew- Houſe or Dairy, &c. For thi the Di- 
flance A B were truly taken, yet if the above-men- 
tioned Particulars be not alſo carefully and exa@tly 
taken, it will very much impair the Truth and Beauty 
of the Draught. | WE | 
We are next to conſider what is to be done within; 
but, indeed, by this expeditious Way of working, the in- 
fide Work is a great Part of it perform'd ; for by drawing 

GN at pleaſure, as directed, from the Station G, and 

drawing I N from the Station I, till it cut & N in N, the 


Feld GQHOIN is laid down. 


Alſo by drawing K L of Length at pleaſure by the 
foregoing Direction, and drawing B L till it cuts K L in 
L, the home Field A B L K is laid down. 


Fix your Plain-Table at N, and laying the Index upon 
the Line N I, turn the Inſt rument about till you can, 


through the Sights, ſee the Station I (then will the Needle 
be directly over the Meridian Line ;) there fix your Inſtru- 
ment faſt, and laying the Index upon N, turn it about till 

you 
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you can, through the Sights, ſee the Angle of the Field g- 


then by the Edge of the Index draw the Line N S, to cut 


the Line D S in S; then have you cloſed Brook-Meadow, 


and Bridge-Field, and the Side B C D, as alſo the Side 


DS of Mill-Field is determined. Go into Mill- Field and 


meaſure the Side B V 6 Chains 30 Links; ſet 6 30 from 
B to V, and draw the Line or Hedge 8 V, which ſepa- 


rates Mill-Field from Broad-Cloſe, and cloſeth them both, 


and then the Plot is finiſh'd. 

Te perform the ſame Mori by the Taz oDOLITE, 
After all the Examples that can poſſibly be given, 
Experience in the Art will beſt direct where the propereſt 
Place is to begin; but in this, after having walk'd round 


the Farm, or croſs it by the Foot-Path which leads from 
the Gate to the Bridge, it is eaſily perceived (before it is 


plotted) that Broad- Cloſe lies neareſt the Middle or Heart 
of the Farm, therefore I think it proper to begin with 
that firſt; for by having that carefully done, you have done 
a Part of every Field that lies contiguous to it, and, indeed, 
in this Cafe, he has done a Part of every Field in the Farm. 


Note, Ihen I ſpeak of beginning near the Middle, it is 
not meant that the Out-Lines, as the Lane, the River, 
&c. ſhould be drawn firſt, but reſerved to the last, to 
be determined as the Wark proceeds outwards ; which I 
rather chuſe to inſert, not only as being as true as the 
other, but ſor its Variety, that the Learner may not 
be altogether confin'd to one Method. 


T need not repeat the Method of plotting a ſingle Field, | 


that having been fufficiently treated of before. There- 
fore having plotted the Cloſe called Broad-Cloſe, I K L 
VSMN, chuſe any Angle, as ſuppoſe the outward 
Angle O II N, to begin at, and ſee what Angle the Hedge 
or Bounds 1 O makes with the Hedge IN. 


Note, You need not in this Caſe regard the Meridian 
Line, but laying the Index of the Theodolite upon the be- 
 ginning of the Degrees, turn the Inſtrument about till you 

can, from the Angle you are at, fee through the & 80% 
| | Or ION 


Fig 
00 
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3 the Angle you intend next 10 go to, and obſerve the - 


Degrees cut by the Index, it is the Angle required. 
Note alſo, It is beſt in this Caſe, when you make your 
Hield- Boo, to mark the Angles with three Letters, as 
the Angle NEO, and the Diſtances with two, as 
the Diſtances I O 8 Chains, 00 Links, &c. 


* Example. 


begin at the Angle I, and placing the Inſtrument and 
the Index upon He Daomlng of Degrees, and turn the 
Inſtrument about, till I can, through the Sights, ſee the 
Angle N, and there ſcrew it faſt, and move the Index, till 
you can, through the Sights, ſee the Point O; then obſerve 
what Degree is cut by the Index, which ſuppoſe 53 Deg. 
00 Min. ſet that down in the firſt Column of your Table 
NIO 53 oo, and with your Chain meaſure the Line 
10, which we ſuppoſe 8 Chains oo Links; therefore ſet 
in the fecond Column 10 8 oo, as you ſee below, 
Then remove your Inſtrument to N, and laying the 
Index upon oo Deg. oo Min. turn the whole Inſtrument 
about, till you can, through the Sights, ſee the Point 8, 
and then ſcrew the Inſtrument faſt : Then turn the Index, 
till you can, through the Sights, ſee the Point G, and ob- 
ſerve what Hegree the Index cuts, which ſuppoſe 120 Deg, 
oo Min. And meaſure alſo the Diſtance N G 6 Chains 
50 Links; ſet your Degrees SN G 120 oo in the firſt 
Column of the Table, and N G 6 50 in the ſecond Co- 
umn, as you ſee in the Table. 


Note, If when you are in the Angle N of Brook- Mea- 
dow, you cannot ſee the Angle S, by reaſon of the Hedge 
or Mall M F, you may place your Inſtrument at N in 
Horſe-Paſture, and ſet dnwn in your Table the Angle 
ING (inſtead of SN G) and the Diſtance NG; 
but where the Hedge is all ftreight, the Angle SN G 
will be the ſame of M N G, provided you fee before- 
hand that there is no Angle at M mm the Hedge NS. 


Then remove your Inftrument to the Angle M of Bridge- 
Field, and laying the Index as before, upon oo Deg. 


o Min, turn the Inſtrument, till you can, through the 


Sights, 
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Sights, ſee any Mark fet up at S in Bridge-Field, and thers 


ſcrew the Inftrument faſt. _ 3 
Then turn the Index about, till you can, through the 


Sights, ſee the Corner F by the Brook Side, and obſerve 15 
what Angle it makes; and alſo meaſure the Diſtance M Fm 


13 Chains 16 Links, and ſet down in your Table, as before III 
taught, SMF 94 oo MF 13 60, | 
Then remove your Inſtrument to the Angle S in Mill. 
Field, and take the Angle DS V 97 oo, and the Side; 
DS being meaſured and found 6 Chains 50 Links, put 
them down as before taught. 2 
The Side VS of Mill-F ield, is alſo the Side V $ of 
Broad-Cloſe; and that you had before in the Survey of 
Broad-Cloſe, being 8 Chains 80 Links. We 
= - Remove to the Angle V of Mill-Field, and find the Angle 
BVS 110 Deg, oo Min. and the Side BV 6 Chains 
50 Links; place them down as before. 2) 
7 Proceed in the ſame Manner to find the Angles L B A, 
| allo BA K and AK L of Home-Field ; as alſo the Sides 
BA 12 Chains 40 Links, and A K 11 Chains 20 Link 
1 (for you have the Side K L before, being the Side of 
| Mill-Field) and put them down as before, 
| When you have gone round the whole in this Manner, 
you will have got the Points G, F, E, D, B, A, K, I, 
O and H for the utmoſt Limits of your Work. 


d Note, I ben the Boundary is not ſtreight between the 
Points jo found, you muſt make Offſets; as in Mill.. T 
Field, the Bounds of it not tying in a Right-Line be- 
. ideen the Angles of it, Band D, go to the Angle B, aken 
5 and while you look direftly at the Angle D, let your ken 
Aſſiſtant be ſomewhere at X, directed by you by the 
waving of your Hand one Way or the other, till yuh, 
h ; find him jut between you and the Angle D (and ther 
| let him jiand) then go to him and take the Ojf-/et XC. 
| Do the ſame in Brook- Meadow, with the Off-je 


— . 6 FO We CAE I8, 


s 2 4 and alſo in the Horſe-paſture, N the Of ſt | 
Z Q:. or whatever other Off-jets you find in tht 


| | Work, do the ſame in all. | lotted 
4 By this Work you have got not only the Marks be- pot d 


1 fore mention'd, but all the reſt, vis. H, Q, G, P, F. 
1 | ; : | | | ang 


' 
/ 


and E, for the Brook. Alſo E, D, C, B and A, for the 
Lane: And A, K, I, O and H, for the Partition Fences. 
By which Marks, if the proper Boundary Lines be drawn, 
and Care taken to repreſent the Brook, with proper Sha- 
ding to repreſent Water, and the Lane with double prick'd 
Lines to repreſent a Road, and each in due proportional 
Breadth to the Scale you plot by, the Draught will appear 
as in Eg. 61. Only Note, 77, Conti 4 | 


If a Lane or Brook be Part of the Boundary of a Farm 

er E/late, and you plot to ſo ſmall a Scale, that a Brook 
of three or four Yards broad, cannot, if repreſented in 
a juſt Proportion, appear. broader than a common Line, 
as would be the Caſe, if you plat by a; Scale of 12. or 
16 Chains to an Inch; it is allowable, in ſuch Caſes, 
to take a little Liberty to exceed your Scale, to give 
Room: to repreſent the Brook, &c. ſo as. it may, without 

putting a Name to it, be diſtinguiſh d what it is. 


8 "4 
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CHAP: VI. 8 


To plot mountainous, uneven Ground. 
[T is to be obſerved, that in plotting mountainous, uneven 
Ground, the horizontal Content of it is intended to be 
alen; or more vulgarly, there is nothing intended to be 
ken into the Draught, but the Plain upon which the 
Hils and uneven Ground ſtand, in Caſe the Hills themſelves 
- taken away; and indeed it ought to be ſo for theſe 
Neaſons. 3 1 
Hrſt, If every Eſtate was to be meaſured and plotted by 
e Aſcents and Deſcents, then an Eſtate that really con- 
in d juſt a ſquare Mile, would by that Meaſure, be 
rought to contain perhaps two or three; and if all the 
and in England and Wales were to be fo meaſured and 
btted, then, where it is moſt mountainous, it would be 
oft diſtorted, and this Kingdom would not only ſeem to 
les a far greater Part of the Surface of the Globe than 


really does; but as it is more mountainous in fome 
| ES Places 
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Places than others, and conſequently unequally diſtorted, 
the Shape of it would be quite loſt, 7 : 
But another Reaſon is, that Corn, Graſs, &c. incline to 
grow perpendicular to the Horizon; and hence, if they 
grow out of the Side of a Hill, and have their Stems when 
perpendicular, juſt as near together as if they grew upon a | 
Plain, the Roots of thoſe that grow below one another muſt 
be farther aſunder than the Stems, in Proportion as the | 
Hypothenuſe of the Hill is more than the Plain of its } 
Baſe, and conſequtently, no more Graſs can grow upon a 
Mountain, than can upon the Plain upon which the 
Mountain ftands, tho we ſuppoſe the Ground equally pro- 
ductive; and hence comes that known and demonſtratiye | 
Experiment, That the fame Number of Pales would ſerve | 
over a Hill of any Dimenſion (fuppoſe 300 Yards about at 
the Bottom, and 20 Yards high) that would ſerve to Pale | 
cover the Plain on which the Hill ftands, if the Hill was 
taken away, and ſhould be the ſame Sort of Pales, and 
ſtand as near together. | | 
But yet this is better illuſtrated in City or Town Survey- | 
ing, where, if you meaſure the Length of a Street that | 
lies with a great Deſcent, you will find it will meaſure } 
more than the Length of the firſt Floor of all the Houſes | 
in one Side of the Street added together, and that in Pro- 
portion to the Steepneſs of the Street, for the Floors being 
Horizontal, their Sum will bear the ſame Proportion to the | 
Length of the Street, as the Baſe of a Triangle bears to 
the Hypothenuſe, when the Angle of the Baſe is equal ta | 
the Angle that the Hill makes with the Horizon. | 
I therefore think it is proper, firſt, to ſhew, 


LA Sh ohh. 2 3 


* 8 E vis i | 
How to find the Horizontal Line or Plain, upon | 
y which a Mountain ſtands. | 


Fig. 62. I ET the Mountain be BAD, ſuppoſed o 
ſtand upon the Horizontal Line, or Plain WW 1 
B CD, and its perpendicular Altitude A C, and the whole WW; 5 


There de 


Horizontal Line, or Plain B D is required, 


© TT IF -- ——. , ]˙ y ,, ]·0 


on | 


re 


FBS 


Practical Surveying. 3 179 


There are ſeveral Sorts of Inſtruments for taking Alti- 


tude, which we need not enlarge upon the Uſe of; but that 


being known, bring the Inſtrument to the Bottom of the 


Mountain or Hill at B, and let your Aſſiſtant go to the 
Top of the Hill at A, and place a Mark that may be ſeen 
from B, and elevate your Inſtrument ſo that you can, 
through the Sights, ſee the Mark at A, and obſerve the 
Degree of Altitude; which ſuppoſe 37 Deg. 30 Min. 


Note, Your Marl, whether white Paper, Hand ter- 
is &c. muſt be juſt as far above the Top of the 
Hull, as your Inſtrument yo obſerve with is above 
thi Ground, or elſe you will commit an Error in the 
| ervation, | 7 
Dien meaſure thi Side 4 the Hill B A as near as poſſible 
in the prich d Right- 
oo Links, 


Note, I Whedl is à very improper Inflrument to ſurvey 
 minontainous Ground with, becauſe it paſſes into the 
Bottom of all the irregular Cavities, though but of tia 

or three Yards broad, whereas a Chain may be ſtreteh d 


from Side to Side of ſuch, and prevent the Error, or 


make it leſs ; the Intent, in this Gaſe, being ta meaſure 
by the ftrait pricbd Line B A (Fig. 62.) Wa 


The Angle ABC; found as above, being 37 ic 
Min, the Angle BAC is 52 Deg. 30 Min. (by Theor. 2 
the Angle B C A being a Right-Angle:) Therefore to find 
he Baſe B C, by Caſe the fit of Right-angled Plain Tri- 


(vles,- 


Av Riki; — | aids. 1000000 
To Hypothenuſe B A 5 Chains, or * 2.51857 


So Sine of BA C -—— 52 30 9. 89946 


To BS = — — 2.4797 


Then proceed to the other Side of the Mountain or Hill 


tD, and with your Inftrament take the Angle CD A, 


5 before, which ſuppoſe 56 Deg. 00 Min. and let the 
N 2: | Side 


ne B A, which ſuppoſe 5 Chains _ 
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the Mountain poſſeſſes, by 187 Foot. 
a about, and let EF G H (Hg. 63.) be the horizon- 


in Fg. 63. And then, when we obſerved from B to A 
in Eg. 62. we obſerved from E to O, in Fig. 63. where 


rower from Weſt to Eaſt, as FH, than from North t 


by the Help of the four Points E F G H, it is eaſy to po 
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Side D A, when meaſur d, be 270 Foot, from thence find 
the Baſe C D, as before. | 

The Angle D being 56 00, the : Angle D A C will be 
1 oo, to find C D. 


As Rad. ee eee 10. 0000 
To ADD 270 Foot — — 2.43136 
So Sine of DA C 34 : oo Foot 974756 


To CD — 151 Foot — — 2.17892 


| The Sum is the whole Line BD 413 Foot. 
„This 413 Foot is the whole horizontal Line of the | 


Mountain; whereas, to have gone up from B to A 330 
Foot; and down from A to D 270 Foot, their Sum is 
600 Foot, which is more than the horizontal Length that | 


— 262 Foot. 


But ſuppoſe this to be a Mountain that you can po 


tal Plain of it; and to make it yet more intelligible, let 
G and D be the North Point of it, B and E the South 
Point, let F be the Weſt, and H the Eaſt Points of the 
Plain or Skirt of the Mountain, and let the Point A of the 
Mountain, when ſeen at a Diſtance, which is the Top, 
be repreſented by the Point O, or Top of the Mountain 


the Mountain appears Orthographically, and Noa D to A, 
is from G to O; and when we have found B D, we have 
found E G. 

But if the horizontal Plain of the Mountain be nar 


South, as E G, go to the Weſt Side F, and alſo to the Ealif 
Side H, and take the Angles of Altitude and Length ol 
the Slope-Sides, as you did before, and then you will have 
found the Line F H, as well as EG, which is B D, ant 


the horizontal Plain of the a "which is all = 
2 ous 
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ought to be plotted in a Survey, only ſome Shading to ſhew 
that it is mountainous; or Trees amongſt the Shades, to 


ſhew if it is mountainous and woody. f oO 


SET: WP 
How to plot Mountains, hilly or uneven Ground. 


'E need not enlarge much upon this, be- 
cauſe we have in Chap. IV. ſhew'd how Hg. 64. 
to plot a Field by going round it; but that be: 
ing ſuppoſed to be a plain Field where there are no Aſcents 
and Deſcents from Angle to Angle, what we have now 
to do is to ſhew, how to do it when there are Hills or 
Valleys between the Angles of Station. 43" 
Suppoſe then the Field to be OPQRST V, which 
ſuppoſe to be ſo woody and mountainous that you cannot 
plot it by the common Rules of Surveying before laid down, 
there is nothing to do but follow the Directions of Chep. IV, 
except in Caſe of Hills or Mountains intercepting | the 
vght between the two Stations, which, to perform the 
Work true, is thus to be accounted for. © 
Suppoſe the firſt Station be V, and you would from 
hence proceed according to the Directions of Chap. IV. 
tb make your Obſervation to the next Angle or Station 
0, but when you are at V it is all riſing Ground to W, 
ad then a Deſcent to O; ſo that you cannot from V ſee 
be Point O. In this Caſe take firſt the Aſcent V w, as 
jou were directed Sec. I. to take the Aſcent B A, Hg. 62. 
and then go to O, and looking back to w, take the Aſ- 
tent O 20, as you were directed alſo Sea. I. of this Chap- 
kr, and meaſuring the Diſtance Vo, and O w, you will 
ind the true horizontal Diſtance V O, as taught in the 
ad Secr. I. which is the true Side of the Field VO, to be 
lotted as in Chap. IV. ; | 
Then remove your Inſtrument to O, and ſuppoſe from 
hence you ſee the Angle P, but that between O and P is 
i deep Valley, with a great Deſcent to the Bottom x, 
| Ny 1 where 
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where the Brook comes out that runs through the Ground, 
asr x, and an Aſcent from the Brook at » to P. 
If a Line could be ſtretch'd: exactly ftraight from O to 
P, as the Line On P, without regarding the Aſcent or 
Deſcent, it would be the horizontal Line O P required; 
but that being impracticable, you muſt from O, take with 
your Inſtrument, the Angle of Depreſſion x O n, and 
meaſure the Deſcent O x'to find O n alſo. From x take 
the Angle of Altitude above the Horizon from x to P, 
which is equal to the Angle of Depreflion at (P by Thegr, III.) 
and meaſure the Side of the Aſcent x P, then have you 
: given the Angles O and P, and the Sides Os: MI 
Ng. 65. and x P, to find the Sides O, and u P, which | 
| added together, is the true horizontal Line OP, 
required, and is to be taken from the Side OP of the . 
Field to be plotted, to keep its true horizontal Meaſure. T 
Next, ſuppoſe the Sides PQ and QR, are upon the Wl a 
high plain Ground beyond the Brook, and are to be Jaid 
down by the Directions of Chap, IV. and in deſcending 
from the Angle R to the Brook at r, and aſcending from 
thence to the Angle 8, the fame Rules are to be obſerv'd | 
as to going from O to P, and for the other Sides 8 T and 
TV, all the Variety that can be, being either Hill, Valley, 
or Plain, the Plotting of them has fully explain'd, 
As to the two former, viz. Hills, and Valleys, in this dec- | 
tion, and where there is no ſuch Difficulty as either occurs, 
but all plain Ground, the Directions of the fourth Chapter 
are yery full, fo that I need not repeat Examples. | 
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CHAP. VIL 
To plot a Field, though, by Reaſon of a River, 


or ſome other Obſtacle, you cannot come into it 
nor near it, provided you can but ſee all the 
Angles, Trees, Houſes, and moſt material 
Things therein. N 


JN this Caſe you muſt be oblig'd to have two Stations 
ſome conſiderable Diftance afunder, from both which 


you can fee all the Angles, or what other remarkable 


Things in the Field you would repreſent; in your Map; 
and then it is to be perform'd according to the following 
Example. | 


Let the Field be AB CPE, and the Brook Fig. 66. 


or River , by Reaſon of which you cannot 
come at the Field. Is 


In this Caſe chuſe two Stations on the Side you are on, 


3 H and O, and meaſure the Diſtance H O, which ſup- 
pole 8 Chains 40 Links; and then 


* — 
— * —— en * ; Lo 


0 $ O T. I. | | 
To plot this Field by the Plain-Table. 


H AVING fd your Sheet upon the Plain-Table (and 


indeed by the Way privarely conſider d, which is the 
longeſt Dimenſion of the whole Work, as by the Eſtima- 


ton of the bare Eye) it is eaſily perceived, that the neareſt 


Diſtance from the remote Angle B, to the Line H O, is a 
greater Space than the Length of the Line HO; therefore 
draw a Line parallel to one End of the Plain- Table (not 


to one Side of it, which is the longeſt Way of it) to re- 


preſent the Line H O, and in that Line, towards one End 
of it, aſſume a Point to repreſent the Station O, and make 
tie Mark O. | | | yy 
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Set from thence, the Diſtance HO, 8 Chains 40 Links, 
from O to H, and make the Mark H. ; 
Then placing your Inſtrument at O, lay the Index 

upon the Line H O upon the Table, and turn the whole 

Inſtrument about, till you can, through the Sights, ſee the 

Station H, which (if ads no material Mark at it) muſt 
be diſtinguiſh'd by a white Paper or Handkerchief put up- 
on a Stick, or held up by an Aſſiſtant upon the Spot; and 
when you have turn'd the Inſtrument about, till you can 
ſee the ſaid Mark at H, ſcrew the Inſtrument faſt. 
Then keeping one Part of the Index upon the Point O, 

turn the Index about, till you can, through the Sights, 

ſee the Corner or Angle of the Field at A, and by the 

Edge of the Index draw the Line O A, quite through the 
Paper, or as far as you pleaſe. | 


Then keeping your Inſtrument faſt, turn the Index, | 
keeping one Part upon O, till you can, through the Sights, 
ſee the Angle of the Field at B, and by the Side of the | 


Index draw O B, continued at Pleaſure. | 
Turn the Index further (keeping one Part of it ſtill up- 


on O) till you can, through the Sights, ſee the Angle of | 
the Field at C, and by the Edge of the Index draw the | 


Line O C. 5 
Again, turn the Index back, till you can, from O, thro' 


the Sights, ſee the Angle D, and by the Edge of the Index | 
> 


draw the Line OD, at Pleaſure. 


N. B. You need nut draw the Line O D er O E, % 
long as the three former drawn, becauſe you ſee the 


Diftances are not ſo great. 


Then turn the. Index further back, till keeping one | 


Part upon O, you can, through the Sights, ſee the Angle 


E, and: by the Edge of the Index, draw the Line OE} 


continued, and then you have done at the Station O. 


This done, remove your Inftrument to the Station H, | 
and placing the ſame Part of the Inſtrument toward the 


Field that was ſo before, lay the Index upon the Line O H., 


and turn the Inſtrument about, *till you can,  thro' the 


Sights of the Index, ſee the former Station O, and there 
ſerew the Plain- Table faſt. d 


Then 


ri e. © Ws 


at, 
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.T hen laying one Part of the Index upon H, turn the 
Index about, till you can, through the Sights, ſee the Point 
or Angle of the Field at A, and by the Edge of the Index, 
draw the Line H A, to cut O A in A. 
Again, upon the Point H, turn the Index about, till you 
can, through the Sights, ſee the Point B, and __ H B, 
till it cut OB in B. 

Turn the Index upon the Point H, till you des thro? © 
the Sights, ſee the Point C, and draw 2982 to cut OC 
in 

Then turn the Ba yet forward, till u can, througn 
the Sights, ſee the Point D, and by the Edge of it draw 
the Line H D, to cut O D in D. 

Laſtly, Turn the Index back upon the Point H, till you 
can, through the Sights, ſee the Angle E, and by the 
Edge of the Index draw the Line H E, to cut OE inE; 
and your Obſervations are finiſh'd. 

Then draw Lines between each collateral Lifts 
of the Lines drawn from H and O one with the other, as 
the Lines AB, BC, CD, DE and EA, theſe — ng 
attly repreſent the Field A B'C DE, required. 


Then to lay down the Brook : 
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Set up Marks upon the Edge of the Brook, as at r, f, 
, and 2; and, as before directed, in the Angles of the 
Field A B, &c. "Grave Lines Hx, Hz, Hs, and H; alſo 


the Lines 0 r, Ot, Os, and Q x, to croſs the former in 
; r, t, 5, and u; through which Marks draw one Side of 
= the Brook, and if it is narrow, the other Side may be done | tt 
ſufficiently true by Judgment: If it is a broad River, you . 
e may yet get the Breadth of it in as many Places as you 1 
e pleaſe, and through Points ſo found, draw the Banks on. "Flt 
each Side: But of this I ſhall treat further towards the latter ip 
End of this Book, under the Head of Jnacceſſible Altitudes = "it 
, and Diftances. it | 
v1 10 
I, Note, In the Practice of thus Pletting a Beli that is Wit 
inacceſſible, with the Brook, which intercepts your | 
coming at it, it is beſt to draw all the Lines in Bluck- 110 


Lead, that are of no Uſe but to find the material 
Lines that theſe firſt may be rubb'd out as ſoon as = 
wit 


* Nee 
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with; fuch are al{that I bave made Prict'd-Line,, 
HA, HB, Hr, Hs, &c. 4% OA, OB, Or, 

+ Os, &c. And likewiſe the Stationary Line H O, and 
the Points H and O, that nothing may appear but the 
true Form: the Field and Brook in ther juſt Proprtio, 

- which is all that ir intended in any Plot or Draught, - 
Note alſo, I you would lay — the Field in its trut 


portion with reſpe to the Gompaſs, 3 | 


Pr 
the Needle over the Meridian Line, as t 
Pag. 136. and in other Places in this Book. But if it 
„ have already ſirveyd 
the Remainder of, and thus 3 by a Brook, &c. 
tale your Station as rommudioufly as puſſible in _ 
Ground where you are and have furveyd, and be 
to meaſure your Stationary Diftance by the ſame Scale 
you plotted all the reft of the _ by; and if it ex- 
tend out of the Sheet, ſhift your 3 or put another 
Sheet, as you are taught, Page 107. And by this 
Mort carefully perform'd, "the inacceſſible Field will be | 
platted as exattly, in Proportion to the refl of tbe Haus 
as if you had been upon the Spot. 


If there is any Houſe, Tree, Wind-mill, or any Thing 
remarkable, worth exprefling, as the Wind-mill by the 
Hedge A B, it is alſo plotted by the Interſection of the 
Lines drawn from H and O, as all the Points A B, Cc. 
are; and therefore the Directions need not be repeated. 
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To perform the Work of the la Section by the 
ter Theodolite. * 9 


Fig. 66. | Although J have diftinguifh'd this in a proper 
Section, yet the Work of it has fuch a Re- 


ſemblance with Pletting a Field from two Stations by the The- 
odelite, that I ſuppoſe a — of the Directions needleſs, 
they being very plain in Pag. 155, 156 and 157, to which 
I refer the Reader. 
CHAP. 


* — 9. 


= * * 0 * 2 - 
"bY E WINE 36 
ln — — 
— . 5 
— — — . ; 
—— 

. = 8 1 
S 4 * 


8 5 
* * n 


— ; 
rr — Eee es 

Bon: 2 

N rr — — 2 
N : — . Re Er 
— - * — 
ee 
; __ 


— ———— 


. — — — _— 


— D 


— 


% 4 g 
— 
„ a 
"= : 
. | 
; 
— 3 
4 
; . 
* = 
3s * 
5 : 1 * | 
\ 8 | 
1 
1 
as ; 
3 1 | | | 
| v 
\ 
* 
— 
| - 
| * 
— 
1 * F 
* 
$ ” 
o \ 4 
p ; 2 4 
* : ; 
* n \ | 
* . | 
» F : 
| - 
« | 
- % ) 
— 
| 2 K * o 4 7 : 
| To * N 
; — | d | 
| # - s | , 7 
m— Y F | 
$ * * * 
, 5 4 * * * - 
* ? : F 
% * ; 
* 
g ; ge 
? * 
8 « % 7 | 
; 2 
* 2 
. » = | | | 
A I | 
& ” N * f 
; 88 | 
” 
* x ; | 
ö : 
; * 
- k g . 
B % 45 
— * 2 
. 
; 2 es | 
—— 
- 
* 


Fi» 
1 
V 
» 
5 
> 
- — —— — 


p62 | | 15 X Wy 


P / p : : 
: 1 
, * — — Sy . 
. * 


0 - 


Des — — 1 - , \ 
— 5 — — 
52292 oo.” SK 1 a > 8 ; \ 
® 4% iy a bi a 


Practical Surveying. : | , 187 


CHAP. VIII 


To find the Content of any Ph or Draught in 
= Acres, Roods and Perches. 


[ Have already © | 

Part, Pag. 126, That all Superficies that are ta be mea- 
ſured, are either Squares, or Right-angled Parallelograms, or 
ſuppoſed to be reduced to ſuch, and then given Directions 
in the firſt Chapter of this ſaid Part of this Book, how 
all Right-lined T riangles, alſo a Rhombus, Rhomboides, 
Trapeziums, Polygons regular and irregular, and even Cir- 


with the Demanſtration of the Truth of the Method of 
Reducing, or Equality of the Areas of the Superficies to 
be reduced, and that to which it is ſuppoſed to be after- 
wards reduced, for Conveniency of finding the Area: As 
between a right-angled Dun and a Parallelogram, one 
of whoſe Sides is equal to a Perpendicular, and the other 
to half the Baſe of the faid Triangle, Sc. See Chap. I. 


Pag. 127. | | 

I 3 alſo introduced the Treatiſe with a brief but plain 
and full Compendium of Arithmetick, not only Vulgar, 
but Decimal, for facilitating the Uſe of Gunter's Chain, as 
well as ſeveral other Inſtruments which are decimally di- 
vided : So that what I have to. do now in order to find 
the Content of any Plot or Draught in Acres, Roods and 
erches, is, to apply the above-mentioned Directions to 
Praftice; and, as Decimals are moſt expeditious, and 


ly in that. 
8 Dueftion I. 


Suppoſe a ſquare Field is to be meaſured, whoſe Length 


and alſo its Breadth is 8 Chains 44 Links, How many 
Acres, Roods and Perches is in that Field ?, 


Here 


8 at the Beginning of this fourth | 


* 
— —— — INT IAD OY" ROI 
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— Wy ne err 
War * „ — 
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cles themſelves, may be reduced as above, and meaſured, 


———— ee, 
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Gunter's-Chain is divided decimally, I ſhall inſtance chief- 


* Py * 
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Here 8 Chains 44 Links is in Decimals 8.44 


3.44, which multiplied by it ſelf, accord- 8.44 
ing to the Directions given in Multiplication  —— 
of Decimals, the Product is 71.2330, as in 3376 
the Operation annex'd, viz. 71 ſquare Chains 3376 
and .2336 of a Chain; and as 10 ſquare 6752 
Chains is an Acre, it will be 7 Acres 1 ſquare — 
Chain, and 13888 of a Chain or ſquare 71.233 
Links. 13 | | 


But to reduce this to the common regeived Meaſure of 
Acres, Roods and Perches, the following Rule is univer- 
fal, viz. | „ | | 


Place the Produft as if it was one whole Number, viz, 
12336; from whence cut off frve Figures to the Right- 
Hand: and the Remainder, which here is but one Figure, 
viz. 7, is Acres, and is here 5 Acres. Then multipiy the 
Figures fo cut off by 4 (the Roods in an Acre.) And a- 
gain, cutting off frvue Figures from the Right- Hand of the 
Product, the Figure remaining is Roods, And Laſth, 
Multiply the five Figures laſt cut off, by 40 (the Perches 
in a Rod) and from that Product cut off again five Fi- 
gures towards the Right-Hand, the remaining Figure 
or Figures is Perches, and the Figures cut off are Ten 
Thouſandth Parts of a Perch. 


3 Acres 7112336 

The Work, by this Method, will | Wn 
ſtand as in the Margin, and proves | 
the Field to contain 7 Acres o Roods Roods 0143944 
and 19 Perches, and «73760, viz. 40 


188888 of a Perch, viz. about three | — 
Quarters of a Perch. Perches 1917 3760 


Note, When the firſt Product exceeds not five Figures, the 
Content is leſs than an Acre; and when the ſecond ex- 
ceeds not five Figures (as in the Example above) there is 
no odd Roods ; and when it happens fo in the Third, there 
is no odd Perches. | ad 


Dueftion 
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Queſtion II. Fig. 2. 
Suppoſe the Parallelogram E FG H 
be a Field, whoſe Length is 18 Chains 
56 Links. and the Breadth 11 Chains 
34 Links, the whole Work, to find the 
Content in Acres, Roods and Perches, 
will ſtand thus. 
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Working according to 4 Directi- — 
ons, the Field is found to contain 2x Acres 2104704 
Acres, o Roods, and 7 Perches. Oe | ' 


Lac” — 2 5 N * 


—— — eas ” 
Wa WERE: — vl 2 
—— 
— 5 — * 2 Q 
8 
— 


Roods 0|18816 | 
Perches 75 2640 j 
Rueſtion IL Fig. 5 3. i 
Suppoſe the Triangle A BC is to — © it 
be meaſured, and the Baſe A C be found 332 1 
to be 16 Chains 58 Links, and the Per- — 1 
pendicular B D 3 Chains 82 Links. 1658 1 
6632 Fl 
2487 1 
Multiply half the Baſe by the whole Acres 3016673 | | 
Perpendicular (which is Reducing it to 35 ; 
the Parallelogram E F G H, as in pag. mmm I 
127.) and the whole Work will ſtand Roods 0 66712 1 
as in the Margin. 40 il 
Perches 2668480 1 
Note, Half the Baſe is 8 Chains 29 Links, which may 
| be ſet in one Sum, as if it was a whole Nomber [829] 
and proceeding as above, the Content of the Triangle will 
be found 3 Acres, o Roods, 26 Perches. 
A 
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A Trapezium, or irregular Square, is to be divided in. 


to two Triangles, by a Diagonal drawn from any Angle 
to its oppoſite, as in Fg. 23. The Trapezium ABCD 
is divided into two Triangle 
is a Baſe common to both Triangles, in each of which, 
if Perpendiculars be let fall from the Angles B and D, to 
the Baſe A C, by Prob. II. the Triangles may be mea- 
ſured, as in Queſtiam III. above, and their Contents added 
together, is the Content of the whole Trapezium. 


How to moaſare an irregular Polgin of any Number of 


ides. 


R I 27 


An irregular Polygon is firſt to be divided into Trian- 
gles, and each Triangle to be meaſured as in 2ue/tion III, | 
and the Sum of all their Areas added together, is the Con- 


tent of the whole Polygon. 
| Example: Queſtim IV. Fig. 67. 
Let the Polygon FG H IK be to be meaſured. 


This Polygon may be divided into three Triangles, by 
the Note in pag. 128. which, for Inſtance, we will diſtin⸗- 

guiſh by the Numbers I. II. and III. and ſuppoſe their Di- 
menſions of Baſe and Perpendicular as below, in Chains 


and Links. 


Triangle I. Baſe K G 10 42 | Perpend. Fm 6 48 
Triangle II. Baſe KG 10 42 


Triangle III. Baſe G1 9 38 


Perpend. Ho 4 12 


4 Multiply half of each Baſe by its reſpeQive Perpendicu- | 


lar, and ſet the Products aſide one under another; and when 


you have work'd all the three Triangles, add the Products | 


together, and find the Content of them all together, as in 


Dueftion I. Queſtion TI, and Queſtim III. and that ſhall be | 


the Content of the whole Polygon. 


Example. | 


s by the Diagonal A C, which 


Ole fits i n Lis, | 
Perpend. In 4 50 


Triangle I. 5 Tiiang dell, Triangle ö 
Half Baſe 521 Half Baſe, 321 Half Baſe 469 | 
Perpend. 648 Perpend. 450 Perpend. 4¹² |. 

„ 938 ö 
a % 4:45 bebe 3 469 i 
— Product _ OO — f 
Sum of the Products 765286 | 
Product of Ta . 337668 | Acres - 7165286 | | 
Of Triangle II. — 234450 | — [ 
Of Triangle III. — 193228 | Roods 1 1 
1 | 40 
dum of the Products — 765286 | 4 


The Content of 2 e Polygon is 7 Acres, 2 2 Rood, 
24. Perches. 


New When you have one Baſe common to tu Triangles 
as it often happens, as here the Line K G, is the 
Baſe to bath Triangles K F G, in this Caſe you may 
add the Perpendiculars of the ſaid two Triangles tage- 

tber, as F m 648, and In 450, their Sum 1198 

multiplied by. half the Bafe K G, viz. 521, the Pro- 
duct, 572058 is the Sum of the Products of the Tri- 
angle I. and II. to which add the Product of Trian- 
gle III. it will make the Sum of the Produtts 765286 
as before; and this may. ſerve either for E. Meuftion, 
er for Variety, as a Prof of the Wark. 


There is another Method of finding the Content of 2 
Field when meaſured, and that is perform'd by a Ta- 


” ready calculated; which, with its Uſe, is as fol- 
WS: 


Links. 


1 # 
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| Having found the Product of 
OO your Multiplication, or the Sum 
24 | of the Products, if more than one, 
o8 | cut off five Figures towards the 


I6 | and thoſe remaining towards the 
00 | Left-Hand are Acres, which ſet 


108 | | laſt Example, Quęſtion IVW. 

32 The Sar of Hh Products is 
I6 765286; from whence cut off 
14 | five Figures towards the Right- 
Hand, there remains a 7, v:z. 7 


12 Acres, which ſet down thus. 
10 3 Acres. Noods. Perches. 
094 „ A... 
08 1 O 02 16 
07-1 a 0. 0 - 8 

ob | TAS 2 0 
VVV 


(o OoOoOoOoO 
— 
Wo 


O 
. 


Then becauſe the Figures cut off are 65286, look in the | 
Table for the next leſs, viz. 60000, and againſt that you 
find 2 Rood 16 Perches, which et in its proper Place under 


the other, as you ſee above. 

Laſtly, Look for the Figures yet remaining, viz. 5286; 
but that not being to be found in the Table, look for the 
next leſs, which you find is 5000, againſt which ſtands 


8 Perches, ſet that under the other in the Place of Perches, 


as you ſee above, and add them together, the Sum 7 Acres 
2 Rood 24 Perches is the Content of the whole Field; 


that 286 that remains being only ſquare Links of 625 to | 


a Perch, and therefore not quite half a Perch. | 


1 


32 | Right-Hand, as before directed, 


24 | down: We will inſtance in the 


It is beſt, if you caſt up by this Table, to have it fairly 
copied and paſted in your Pocket-Book, or Field-Book, or 


the like, that you may have recourſe to it upon all Occa- 


ſions, without the Trouble of carrying always your Books 
of Surveying into the Field with you. | 

All irregular Polygons, of how many Sides ſoever, are to 
be divided into Triangles, and meaſured as in this Exam- 
ple of Quęſtian IV. And, as I have already ſhew'd in 
Chap. I. Pag. 127. how to reduce any Superficies into a 


Form or Forms, capable of being meaſured, I conclude 


further Examples will be needleſs. 
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ace? 1H; Bee 
To divi de Land in any Proportion required, 


T HE dividing of Land when furvey'd, is one great and 


neceſſary Article in Practical Surveying, of which I 
ſhall give the Reader all the uſeful Varieties in the follow- 


ing Problems. N 
PRO. I. 


Ho to divide a Field that is in Form of a Triangle into two 
Parts in any Proportion, by a Line drawn from any Angle 
thereof. * - 


Suppoſe the Field A B C contain 11 Acres, and at the 


Angle B there is a Pond, and I am to divide this 
Field between two Tenants, by a Ditch drawn Fg. 68. 
from the Pond at B, that each may have the | 
Benefit of the Pond, and he that has that Part towards 
* Angle A, to have 4 Acres, and the other to have 7 
Cres. ; 5 . 
Divide the Line A C at D, in ſuch Proportion, that 


AD may be 4 Pans, and D C 7 Parts; and from D 
= O | draw 


- 1 
—— ay hr Het 
: — — re 2 

— — ARE. Ps 1 — 0 D 
Sm 
— — — . — 

* Pg = OOO RP L * 

* L 822 . R 

Ir, 3 p — : — — 

N — 


— ——— Üö——— 
: N 
= 1 — WE Geet - 
4, 4 WO FA 
1 . 1 * 
— ms Ang, 


by” Practical Surveying. 
draw the Line A D, it ſhall repreſent the Ditch that divides 
the Field, as required. | | [£492 | 
For imagine E F be drawn parallel to A C, and thro' 
the Point B, then will the Triangles A B D, and D BC, 
be between the ſame Parallels, and therefore proportional 
to their Baſes AD and DC (Theor. XIV.) But the Baſe 
BD is to the whole BC as 4 to 11; therefore the Tri- 
angle ABD is to the whole Triangle ABC as 4 to 
11, but the whole Triangle A B C is 11 Acres; therefore | 
ABD is 4 Acres, and DBG .. ] 
The beſt Way to perform the above-mention'd Work 
in the Field upon the Spot, is to meaſure with your Chain 
the Length of the Hedge or Ditch A C, the Side of the 
Field oppoſite to the Angle where the Pond is, and having 
found its Length in Links, ſay, . 
As 11 (the Parts into which the Ditch is to be divided) 
to 4 (the Number of Parts in the leſſer Segment AD) 
ſo the Length of the whole Ditch in Links to the Length 
of the leſſer Segment A D in Links. 
Example. Suppofe the Length of the Ditch be 16 
Chains 17 Links, or 1617 Links; then, 


| | 1617 

A s 11 to 4, ſo-1617 to 588 or 5 Chains : = © 
88 Links; ſet 5 Chains 88 Links from the —_ * 
Corner of the Field at A to D, and draw 11)6468(588 . the! 
B D, it is the Place where the Ditch is to 96. rega 
be made. | | 653 IF cauſe 
| : = Chai 
PROM I to K 
1 the P 
How to divide @ Triangular Field in two Parts in any given T} 
Proportion, by a Line drawn from any given Point in any | Theor 
Side of it, Fig. 09. FE, 
and k 


As ſuppoſe the Field E F G contain 7 Acres, and there the C 
is a Pond in the Hedge or Ditch F G at the Point I, and 
I am to draw a Hedge from the Point I, to cut the Side 
E F in K, ſo that the Triangle IK F may be two Acres, 


and the Trapezium IK F G may be 5 Acres, one Tenant I 4A Ge 
having the 5 Acres, and the other the two, but both to Fiel 
have the Benefit of the Pond at I. | bui! 


Geome- | 
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F Gerede 
From the given Point I draw the Line 1 E to the o 
poſite Angle E; then divide the Ditch F G into vin 
Parts (the amber of Acres in the whole Field:) And 
from F to H ſet two Parts (becauſe there is two Acres to 
be ſet off towards F) and from H draw H K parallel to 
FE; and then a Line drawn from K to I, is the Line or 
Ditch that divides the Field from the given Point I, in n the 


Proportion, as 2 to 5, as was required, 


q ; Arithmeticalh. | 

Divide the whole Ditch F G into 7 equal Parts (the Num- 
ber of Acres in the Field) and ſet off two of the fame Parts, 
from F to H: As ſuppoſe FG be 11 Chains 76 Links, 
or 1176, that divided by 7, the Quotient is 168, which 
multiplied by 2 (becauſe we ſet off two Parts of the ſeven) 
is 1 or 3 Chains 36 Links, which meaſure off from F 
and ; Howes the Diſtance from F to I, which ſup- 
poſe to be 7 Chains oo Links, or 700 Links. Alſo mea- 
ſure the Diftance from F to E, which ſuppoſe to be 7 Chains 

85 Links, or 785 ; and then ſay by the Rule of Three, 

As FI 700 to FE 725, ſo F H 336 to FK 376 538. 
This 376 588 (the Fraction being 


the Fraction of a Link, and not to be | 785 
regarded) only taking one Link, be- 339 
cauſe it is more than half a Link, is 3 

Chains 77 Links, which ſet from F . 
to K; the Line K I being drawn, is 235 5 

the Partition Line required. 1 


This Operation is grounded upon — . 
Theor. XV. for by making as FI to 7100) 2637600376 


FE, ſo F H to PE, the Lines E 1 53. 

and K H will be parallel, according to 47 

the Geometrical Conſtruction. 5 
PROB. II 


A Gentleman has in ky Eftate a Triangular 
Field, ABC, containing 3 Acres, and would Fg. 70. 


build a Houſe at or near the Angle A, and 
O 2 would 
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would have a Viſto or Walk behind his Houſe to contain 


juſt one Acre, to' be divided from the Field by the Line 
D E, drawn parallel to A C. PT) | 


SOLUTION. 


There being two Acres to be left in the Triangle DBE, 
and but one Acre cut off in the Trapezium D E AC, 
divide the Line B A in the ſame Proportion, viz. in three 
equal Parts (the Number of Acres) of which ſet two Parts 
from B to g, and one from g to A: Then find a Mean 
Proportional between Bg and B A, it will be the Line 
AC, it is the Line or Hedge 


Note, The Method of finding a Mean Proportional between | 


any two Numbers, ſhall be in the next Problem. 


Note alſo, Ihen we ſpeak of dividing a Hedge, Wall, &c. 
in any Proportion, it is beſt to meaſure it firſt with | 
your Chain or Pole, and computing how many Chams, | 

Links, &c. is contain'd in the Part ſet off, it is rea- 


dily done at the next Time of Meaſuring. 


PROB. IV. 


How to find a Geometrical Mean Proportion 


between two given Lines; as ſuppoſe & H Eg. 71, 


and H I. | 


SOLUTION. 


Join G H and HI in one Line, as the Line GAHI, | 
and find the Middle of the Line at A, upon which, as | 
Center, draw the Semicircle G K I, then from H, raiſe | 
the Perpendicular H K, to cut the Semicircle G K I in 


K, the Line H K ſhall be a Geometrical Mean Proportion 
between GH and HI; and it will be 


As GH to H K, ſo H K to HI: Or, 
As IH to H K, ſo H K to HG; 


For, | ad DC 
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For, drawing the Lines G K, and K I, the Angle 
G K I is a Right-Angle by Theor, X. and the Line KH 


is perpendicular to G I by Conſtruction; therefore, 
As G H to H K, ſo HK to HI, by Prob, V. 


PR OB. V. 


A Triangular Field. RS T, is to be divided equally a- 
mongſt four Tenants, but in the Side R T there WY 
is a Pond at P, which every Tenant is to Hg. 72. 
have an equal Right to, and Benefit of ; 'the 

Queſtion is, how to ſet out each Man's Share. 


8O LU T Ii 0 . 


From the Point P, draw the Line P'S to the Angle 8, 
and then divide the Side R T of the Triangle into four e- 
qual Parts (the Number of Tenants) in the Points a, b and 
; from each of which draw Lines parallel to P 8, till they 
cut the Sides RS or S T, and from theſe Interſections to the 


To reduce a given Trapezium to a Triangle, by a Line 
drawn from any Angle of the Trapezium. 


SOLUTION. 


Let the Trapezium be ABCD, continue the Side B A 
it Pleaſure towards E, and draw the Diagonal 
CA, and parallel to that draw DE from D to Fg. 73. 


E, to cut BA continued in E; and to the In- 


terſeftion E, draw CE; then is the Triangle EB C equal f 
bthe Trapezium A BCD. 
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DEMONSTRATION, 


For as DE is parallel to CA, the Triangles DAE 


D A, and CEA are equal, 
nd DCE are equal : Alſo C „ and 1 


O 3 
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Therefore, as in the latter Triangle, CD A is equal to 
CE A (Theor. XIII.) Take away C F A, common to 
both, there remains F D C equal to FA E; therefore the 

- Trapezium AF C B added to the Triangle D F C, is equal 
to the ſaid Trapezium added to FAE (Euclid. Lib. I. 
Ax. 2.) and therefore the whole Trapezium AB CD is 
equal to the Triangle EBC. 


Note, This is of great Jie for Expedition in caſting up 
Wark ; for, whereas, according to the common Opera- 
tion, the Trapezium muſt have been divided into two 
Triangles by a Diagonal, and mequired two Operations, 
it is now reduced to one Triangle (E B C) and may be 
as eafily perform d at one Operation. | 


PR O'B.” VII. 


To reduce a Trapezium to a Triangle, by a Line drawn 
from any Point in any of the Sides of it. 


ee! S 
* 2 


SOLUTION. 


Let the Trapezium be AB CD, to be re- 

1 Hg. 74. duced to a Triangle, by a Line drawn from 

* the Point E, in the Side DC. | A 
Continue the Side A B (the Side oppoſite to that in 

which the given Point is) both Ways at Pleaſure to F and } 

G, draw the Line E B from the given Point E to the 

Angle B; and parallel to that draw the Line C G from | 


* 


* PA a— —_— 7 is cc i 


the Angle C, to cut A B continued in G; and from 
that Interſection draw the Line EG. | 
- Alſo from the given Point E, draw E A to the Angle | 
1 A , and parallel to that from D, draw DF, to cut BA 
| continued, in F, and draw EF; then is FE G the Tri- 
F angle required, and is equal to the Trapezium A B CD. | 
? | The Demonſtration is the ſame as in the laſt Problem, Cor 
E | E B being parallel to CG, and EA to D F. rg 
! rob. 
0 P R:O*Bc - VIE: | then 
} | | | | (the N 
N To reduce an irregular Pentagon, or five-fided Figure, H to B 


i to a Triangle, 
1 | SOLU» 


SOLUTION. 
Let the Figure or Polygon be AB CDE, Eg. 75. 


to be reduced to the Triangle F C G. þ 
Continue one of the Sides A E at pleaſure, both Ways 


to Fand G, and from the Angle C (oppoſite to the Side 
continued) draw the Line C A, and CE to the remote 
Angles A and E; then parallel to C A draw B F from the 
Angle B, till it cut the Line E A, continued in F, and 


draw CF. 


Draw alſo D G from D, parallel to C E to cut AE 


continued in G; and draw & C; then is FC G, the Tri- 
angle required, equal to the Figure AB CD E. ' 
Demonſtrated as in Prop. VI. BF being parallel to 


A C, and D G to CE. | 


I might inſtance alſo in reducing an irregular Polygon 
of 6, 7, or 8, or more Sides, 'into a Triangle, but it re- 


quires ſo many Lines that it confuſes the Figure more than 


dividing it into its proper Number of Triangles, as before 


taught, | 
PROB. IX, 


A Gentleman has a Field in the Form of the Trapezium 
EF G H, containing 5 Acres, and lets it out to two 
Perſons, ſo that one is to have 2 Acres, the other 3, 
but there being but one Gate out of it ito the Road, 
viz. at the Angle E; the Hedge muſt be drawn from 
the ſaid Angle E, croſs the Field, to give each his 
Share, and let both have the Benefit of the Gate, the 


two Acres lying next the Side E H. 


SOLUTION. 


Continue the Side H G to I, and reduce the 
Trapezium EFG H to the Triangle HE I, by Fg. 76, 

Prob. VI. by a Line drawn from the Angle E; 
then divide the Baſe, HI, of the Triangle into 5 Parts 
(the Number of Acres) and ſet two of the ſaid Parts from 
H to K, becauſe the two Acres are to lie next the Side EH; 
: "70 : and 
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and from E draw the Line E B, then is the Triangle E BH 
two Acres, and the Trapezium E B G F three Acres. 
For the Baſe HI being divided in B, it is as H B to 
BI, ſo HEB to BEI: But HEB and BEI are equal 
to HE B, and BEF G; therefore B EF G is equal to 
BE I, equal to three Acres; and HEB is two Acres 
as was required. | | TO f 


PRO B. X. 


Let the aforeſaid Field of five Acres be to be divided ai 
in Prob. IX. between two Tenants, one to have two 
Acres, and the other three, and let the Gate to whichlf 

they are equally to have free Paſlage, be in the Side 
or Hedge E F, viz, at the Point K, and the three 
Acres to lie towards the Side E H. ; 


SOLUTION. 


Continue the Side H G (the Side oppoſite to 

Eg. 77. the Side in which the Gate or Point K is) at 

pleaſure, both Ways to M and L, and reduce 

the Trapezium EF GH, to the Triangle M K L, by 

Prob. VII. then divide the Baſe M L, into five equal Parts, 

and ſet three of the ſaid Parts from M to N, and draw 

the Line K N, it ſhall divide the Trapezium EF GH into 

two T rapeziums, viz. EK NH three Acres, and K FGN 
two Acres from the Point K, as was required. 


PR OB. AL 


A Gentleman hath a Field in Form of a Trapezium, 
ABCD, containing 7 Acres, but having his Houle 
in the Angle A, he has a Mind to have a Walk or 
Viſto before his Houſe, to contain juſt one Acre, and 
to be all the Length of the Side of the Field A D, and 

to be ſeparated from the reſt of the Field by a Hedge 
parallel to A D. | E 


$0 Ubi. 
The Partition-Line being to be parallel to A P, 


Fig. 78. it will cut the Lines AB and CD, continue 
2 the 
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oe Sides AB and CD (the Sides which the Partition-Line 
aas to cut) till they interſect each other in G; and then, 
Wy Prob. VI. reduce the Trapezium, AB CD to the Tri- 
Wngle FD A, and divide the Baſe F A of the ſaid Triangle 
nto ſeven equal Parts (the Number of Acres in the Field) 
ind ſet off one of the ſaid Parts (becauſe you are to take off © 
ne Acre) from A to H; then find a Mean Proportional 
between G H and G A, viz. between 6 and 7, which will 
e 6.483, Set 6.483 from G to I, and draw I K parallel 
A, it ſhall be the Partition-Line, and A D K I, the 
alk or Viſto required. TN | 


P RO B. XII. 


An irregular Field containing 11 Acres, is to be divided 
between two Perſons, one to have ſeven Acres, the 

other four, and the Partition-Line is to proceed from 
one of the Angles: As ſuppoſe the Field be ABC DE, 
and at the Angle C there is a Pond, Gate, Stack- - 
Vard, or ſome other Conveniency, to which they are 
equally to have free Acceſs, and the Partition Fence 
is to be drawn from thence, and to lay the ſeven Acres 


towards A, and the four Acres towards E. 
. 


SOLUTION. 


Continue the Side A E (which is oppoſite to | 
2 propoſed Angle C) at pleaſure to Fand G, Eg. 75. 

d reduce the Polygon AB C DE to the Tri- 

ple F CG, as taught in Prob. VIII. then divide the Baſe 

of the Triangle into eleven equal Parts (the Number 

Acres) and ſet four of the ſaid Parts from G to O, or 

en of them from F to O, and draw the Line CO, it 


he Partition-Fence required. 


PR OB. XII. 


\ Field, GH IK LM, containing 17 Acres, is to be 
divided between two Perſons, one to have 11 Acres, 
the other 6, and the Partition-Line to go from the 
Point N, in the Side G H, and to lay the 11 Acres 
towards G, and the 6 Acres towards H. F 

| RE O L U- 
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5 SOLUTION. 
Through the Points M and I draw the Line 
Hg. 79. OP, and by Prob. VII. reduce the Trapezium 
HIM, to the Triangle ON; divide OP 
into 17 equal Parts, and ſet 6 of them from P to Q. A. 
gain, by the ſame Prob. VII. reduce the Trapezium 18 L M, 
to the Triangle R QS, by Lines drawn from the Point 
Q and dividing RS into 17 equal Parts, ſet 6 of them 
from S to Z, and draw QZ; then do the Lines N Q, 
and QZ divide the whole Figure GH IK LM into two 
Parts; that towards G is 11 Acres, and that towards H i; 
6 Acres: But as it is to be divided by a Right-Line, draw 
a Line from N to Z, and parallel to that draw Q X from 
Qto X; and draw N X from N to X, it is the Line 
required; then is NH IS X fix Acres, and X L M GN 
11 Acres. | Be ro ol „ 
Note, It is beſt in all ſuch Caſes, to draw all the Lins 
with Black-Lead but the Out-Line, and the Partition 
Line, that the reſt may be rubb'd out to avoid Confuſun, 


It will be needleſs to repeat any more Variety of Dividing! 
for if the Field to be divided hath more Sides and Angle | 
than we have yet inſtanc'd in, it is but to reduce it to Tri- 
angles, or firſt to four or five- ſided Figures; for an eight- 
ſided: Figure may be reduced to two five-ſided ones; ſo 
that even all that can occur may be reduced to ſome of 


the Methods of Practice already taught. 


Note, When Land is to be odly divided, as ſuppoſe 17. — 
Acres 3 Rood 18 Perches between two Men, one it 
baue 10 Acres 1 Rood 13 Perches, and the other t 
Have 7 Acres 2 Rood 5 Perches ; here in the Way f 
Dividing, according to the foregaing Problems, reduct 
all to Perches, then is the whole 2858 Perches; on 
Man's Share is 165 3, and the other is 1205 Perches: 
And with theſe Proportions, work as if they were whale 
Numbers; and if that is not exact enough, reduc 
ver, viz. to Links of 100000 to an Acre. 
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CHAP. X. 


Ciataining Tables neceſſary in Surveying, with 
A; Table of Waring. Southing, Eaſting and Weft- 
ing. 
A Table of Logarithms from 1, to 1000. 


A Table of sines and Tangente to every fifth Mi- | 
nute, 


The Uſe of theſe three Tables allows immediately after 
the laſt 4 2 4 4 of 
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200 E. T: able f Dgaritim: 
bd LETT N. Logarith. | N.] Logarith. 
2012. 2 2342.369216 A 5 2.426511 
202 2.305351 235 2.371067 2682.428135 
203 2.307496 2352.372912 269 2 4297 
2042.309630 2372.374748 2702.43 136. 
2052.311754 2382.376577 2712.432969 
206 2 313867 2392.378398 2722.434669 
[207 | 2.315970 2402.380211 2732.436163 
2082.318063 2412.382017 2742.437761 
209 | 2.320146 2422.383815 275243933 
2102.322219 2432.385606 2762. 440909 
2112.324282 2442.387389 2772. 442470 
212 750 326335 2452.389166 2782.444045 
2132.328379 2462.390935 2792.445605 
214 2.330414] 2472.392697 | 2802.447158 
4215 2.332438 2482.394452 2812.448706 
13 — co ounnroener — — _ — ; 
2162.334454 249 2.396199 2822.480240 
1702.336459 250 2.397940 2832.451786 
2182.338456 2512.399674 2842.453318 
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2202.342422 2532.403121 2862.456366 
22112 344392 254/2404834 2872.457881 
2222346353 2552406540 288 459305 
2232.348305 2562.408239 2892.460898 
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2332.367356 266] 2.424882 | 299 2.47567! 
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: A Table of  Logarithms. 300 
W We oTagarith. 5 N Lygarith. 
z01[2.478566] 3342.523746 2.564666 
302| 2.480007 3352.525045 2.565848 
303[2-481443 336[2-520339 2.567026 
304 2.482874 3372.527629 2.568202 
3052.484299“ J 3382.528916 2.50937 
—— — — — . — — 
3062.485721 3392.530199 2.570543 
3072.487138 3402.531479 2.571709 
3082.488551 3412.532754 2.572872 
zog z. 489958 3422.5 34026 2.574031 
3102.491362 1343 02·535294 2.575188 
3112.492760 344 2.5 365 58 2.576341 
31212-494155 3452.537819 2.577492 
3132.498544 3462.539076 2.578639] 
314[2-490929| 347 |2-549329| 2.579784 
3152-498311 3482.541579 2.580925 
18 —— — — 1 — — — Q__ — 
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3182.502427 3512.545307 2.594331 
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3202. 505 149 3532.547775 2.586587 
32t [2.506505 3542.549003 2.587711 
3222.507866 3552.5 50228 2.588832 
5232. 09203 3562.551449 2.589949 
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3292.5 1719 362 z. 55 8709 2.596597 
330 2.518514 3632.5 59907 2.597695 
3312.519828 3642.561101 2.59879 
3322.521138 3652.562293 2.599883 
3332.5 22444 366 2.563481 2.600973 
33412. 523746 367 2.864666 2. 6020594 
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00 4 Table of Logarithms. 
; Ea N. | Logarith. N. EZ 
194 BA 634|2.802089 
2.779596 63512.802774 
2.780317 6362.803457 
42.781037 6372.804139 
2.781755 638] 2.804821 
„ 
2734475 6392. 805 50 1 
2.783189 640] 2.806179 
2.783904 641 2.806858 
2.784617 6422.807535 
2.785 329 6432.808211 2.829947 
611] 2.786041 | 644| 2.808886| 1677 2.830588 
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\ 


700 


4 T. able of 1 chm. 
N. | Logarith. | N. Logarith. [ V. — 
7012-845718 734| 2-865696 7672.884795 
7022.846337 1735 2.866287 | 768[2.885361 
703 [2.846955 736 2.866878 7692.885926 
7042.847573 7372.867467 77.886491 
705 [2.848189 7382.868096 7712.887054 
706 [2.848805 739 2.868644 7722.887617 
707 2.849419 7402˙869232 77312-88817 
708 [2.850033 7412.869818 7742.888741 
709 2. 8 50646 7422.870404 7752-889302 
7102.851258 7432.870989 7762.889862 
— — — ꝶ6»Ovĩx  ,-; — n 
711 2 851869 744 | 2-571573] 7772.890421 
712 |2.85 2480 745872156 7782.890979 
713 |z-85 3089 7462.872739 7792.891537 
714 [2.85 3698 747| 5873321 780|2.892095 
715 [2.854306 748] 2-87 3902 7812.892651 
7680 7492874482 7822.893207 
717 [2.855519 750 2.875061 | 7832.893762 
7182.856124 7512.875639 7842.894316 
7192.856729 752 2.876218 7852.894869 
7202.857332 753 2.876795 7862.895423 
— — —— pe e,. — TITS Una 
721 2.857935 7542.877371 787 2.895975 
722 2.868637 7552.877947 788 2.8965 26 
7232.859138 7562.878522 7892. 897077 
724 2.8597 39 757 | 2.879096 790 | 2.897627 
— 2. 860338 7582.879669 7912.898176 
— — —1—— — 1 — 
726 [2.860937 7592.880242 7922.898725 
727 2.861534 7602.980814 7932.899273 
728 2.862131 7612.881385 7942.899821 
729 2.862728 7622.881955 7952.900367 
730 2.863323 7632-882528 7962.900913 
— — — — — — 1 
731 [2.863917 764 |2-333093 797|2-901458 
732|2.864511 765 | 2.883661 798] 2.902003 
733|2.865104 766 | 2.884229 299] 2.902547 
7342.865696 767 | 2.884795 800] 2.903089 
; 800 


. ²˙ I . HIS Seo oo om tio lod a ae ts re he AeeS ns 
- 


2.921166 


8012.903632 1 
$802 2.994174 835 2. 921686 a 
8032.904716 8362.922206 
804 2.905256 712275 
805 2.905 796 83842. 923244 | 
2.906335 839424923762 
2.906874 8404 2.924279 
2.907411 841 2.924790 | 
2.907949 842 2.925312 
8102.908485 843 2.925828 
2. 909021 844 2.926342 877|2-942 999 
2. 9095 56 8452 926857 8782.943495 
2.910091 846] 2.927370 
2.910624| 8472.927893 
2.911158 848 2.928396 
— ne ag wo) — —— 
2.911690 8492.928908 
2.912222 8502.929419 
2.912753 8512.929929 
2.913284 9522.930439 
2.913814 853 2.930949 
— — — 14 — — 
2.914343 8542.931458 
2.914872 8551 2.931966 
2.915399 8562.932474 
42.915927 857 | 24932981 
5 2.916454 858 2.933487 
——̃ — 6m; 
2.916980 8592.933993 
2.917506 3604 2.93 4498 
2.918030 861 2.39 
2.918555 1862 | 2.935507 
2.919078 863 2.936011 
2.919601 8642.936514 89712 95 2792 
2.920123 865 [2.937016 9982.95 3276 
2.920645 | 866 2.937518 8992.953759 
2.25 166 867 2.938019 - 1900 2.954243 


SA, iq, a 


E A Table of Logdbritine. goc 
"NW. Logartrh., NV. Togarith.j N. Logarith., 
got [2.954725] , ]93412-2979345 | $6 712.985 420 
3 2-955 207.  Þ935 2 970812] 9582.985875 
903 [2.955688] 36/2 971276 96912.986 324 
[904 [2.956168] 9372.971739 97912.98677 2 
9052 956649, ' 1] $38]2-972203 9712.987219 
— — — — . — — 0 
906 [2:957 128] | 939. 2.972666; 97212.987666 
907 2.957807 ] 940] 2.973728] | 97312-98841 
go8 2.958086] 941 2.973 3589] 97412.988559 
g09 75871 1942] 2-974951] | 975]2.989005 
9102. 9 1[ | 1988, 2.974512 976.2. 9 89449 
911 1575577 TE: bor 2.974972. | 977]2:989895! 
[9124 2.959995 | _1]945[2-975 4321, | 97812-99033 
150.63) 0 44. % | 97912-90782 
[914] 2.960946, 1947]2-976349] 9802.991722 
91 52.961421 4.985, 2.976870 8. 9812.991668 
— — cln—_—__ | , — — — 1 — — 
[916 2.961895 949 2977266 9822.992111 
912962369808 [95012977723] 899254 
91842 962843 951 1 978181 984/2.992995 
9192.963315 9522.978637 985. 993456 
9702.963788 9532.979093 9862.993877 
5721296459 9542979548 | 98712.994317 
9222.964731 1955 [2.980003 | 9$88|2.99475 
923, 2.96 5 202 9562.980458 1 99912- 99519 
9242.965652 49572980912 990j2.995635 
92512.96614z | J 9582.981366 991]2.996074 
— 1 — — — — 
9262.966611 9592.981819 9922.996512 
9272.967079 9602.982271 { 993]2.996949 
9282.967548 96 12.982723 9942.997386 
9292.968016 962 2. 983 175 5 99512499782 3 
939 [2.968483 ; $963: 2. 983626 ; 99014:998259 
— — — p — — y 12— 
9312.968949 Ja, 2.984077 | {| 997Þ:998695 
9322.969416 965 2.984527 j 998999130 Þ 
9332.969882 966 22221 9992.999565 
934 2.970347 | ., 985426 10 3.000000 
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| ' The Table of Sines and Tangents. 
| 1 | | . 28 
M. | Sine. 1 Co-fine. | Tangent. | Co- tangent. | 
| © [0.000000 10.990000 0.000000 Infinita. 
57.162696 9.999999 | 7.162696 | 12.837304 
10 [7.463726 | 9:999998 | 7.463727 | 12.536273 
15 7.639816 9.999996 [7.639820 | 12.360108 
20 |7-704754 | 9-999993 | 7.764761 | 12.235239 
25 7.861662 | 9.999989 | 7.861674 | 12.138326 
| 39 7.940842 | 9-999983 | 7.940858 | 12.059133 
35 |8.007787 | 9-999977 | 8.007809 11.992191 
| 49 | 8.065776 | 9.999971 | 8.065806 | 11.934194 
| 45 | 8-116926 | 9.999963 | 8.116963 | 11.883037 
50 | 8.162681 | 9.999954 | 8.162726 | 11.837273 
| 55 8.204070 9.999944 8.204126 | 11.795874 
60 8.241855 | 9-999934 | 8.241921 | 11.758079 
| | Co. ſine. Sine, | Co-tang. Tangent. 
. 29. ; 
N. | Sine. Co. ſine. Langent. Co- tangent. 
o | 8.241855 | 9.999934 | 8.241921 11.758079 
5 | 8.276614 | 9.999922 | 8.276691 | 11.723309 
| 10 | 8.308794 | 9.999910 | 8.308884 | 11.691116 
15 | 8.338753 | 9.999897 | 8.338856 | 11.661144 
20 | 8.366777 | 9.999882 | 8.366895, | 11.633105 
25 | 8.393191 | 9.999867 | 8.393234 | 11.606760 
30 | 8.417919 9.999851 | 8.418068 | 11.581932 
35 | 8-441394 | 9-999834 | 8.441560 | 11.558440 
40 | 8.463665 | 9.999816 | 8.463849 | 11.536151 
45 8.484848 9.999797 | 8.485050 | 11.514950 
| 50 | 8:505045 |. 9.999778 | 8.595267 | 11.494733 
55 | 8-524343 9.999757 | 8.524586 | 11.475414 
60 | 8.542810 | 9.999735 | 8.543084 | 11.455916 
| Co-fine Sine. Co- tang Tangent. 
88. 


9 


The Table of Sines and — 3 
M. Sine. BY 0-fine. | Tangent. 1 Co: 0- — 2 | 
0 22 8.543084 | 11.456916 60 
— — — — — — —— 

58.5605 40 9.999795 8.560276 11.439172 55 
10 | 8.577566 | 9.999689 | 8.577877 | 11.422123 | 50 
15 | 8.593948 | 9.999689 || 8.594283 | 11.405717 | 45 
20 | 8.609734 | 9.999640 || 8.610094, 11.389906] 40 
25 | 8.624965 | 9.999614 | 8.625352 | 11.374648 | 35 
30 | 8.639680 | 9.999586 | 8.640093 | 11.359907 | 30 
35 | 8.653911 | 9.999558 | 8.654352 | 11.345648 | a5 | 
40 | 8.667689 | 9.999529 | 8.668160 [11.331840 20 
45 | 8:681043 | 9.999500 | 8.681544 | 11.318456 | 15 
50 | 8.693998 | 9.999469 | 8.694529 | 11.305471 | 10 
55 8.706577 9.999437 $-707149 | 11.292860 | 5 
60 | 8.718800 | 9.999404 | 8.719396 | 11.280604 | © 
I Co-fne Sine Co-tang. Tangent. M. 
f 87. 5 
8 3. 2 
wa Sine, \; Co-fine. Tangent.” | Co-tangent.| 
3 © — — — — — 
o | 8.718800 | 9.999404 | 8.719396 | 11.280604 | 60 
5 | 8.730688 |. 9.999371 | 8.731317. 11.268683 55 
10 | 8.742258 | 9.999336 | 8.742922 | 11.257078 | 50 
15 | 8.753528 | 9.999301 | 8.754227 | 11-245773 | 45 
20 | 8.704511 | 9.999265 | 8.765246 | 11.234754 | 40 
25 | 8.775223 9.999227 | 8.375995 | 11-224005 | 35 
30 | 8.785675 | 9.999189 | 8.786486 | 11.213514 | 30 
35 | 8.795881 | 9.999150 8.796731 11.203969 | 25 
40 | 8.805852 | 9.999110 | 8.806742 [11.193258 20 
458.815 599 | 9.999069 | 8.816529 | 11.183471 | 15 
1.50 | 8.825130 | 9.999027 | 8.826103 | 11.173897 | 10 
55 | 8.834456 | 9.998984 | 8.835471 | 11.164529| 5 
bo | 8.843585 | 9.998941 8.844644 | 11.155356 | © 
1 | Co. ine. | | Sine. | Co-tang. Tangent. | M. 
a | 


a 


"I 


r i 
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The Table of Sines and Tangents. | 


7 "CE | Tang | Goran Tf 
S425; 57% | 6844644 | 11155356 
ſ 843585 | 9-999941 | 5.844044 115535 
i 8.852525 | 9.998896 — — 11.146372 
| 10 | 8.861283 | 9.998851 | 8.862433 | 11.13756 
| 15 |. 8.869868 | 9.998804 | 8.871664 || 11.128936 
| 20 | 8.878285 | 9.998757 | 8.879529 11.120471 
25 8.886542 9.998708 8.887833 | 11.112167 
| 30 | 8.894643 | 9.998659 | 8.895984 | 11.104016 | 3 
77 8.902596 9. 8609 8.903987 | 11.096013 * 
5 1 70 8. 9.958858 f 8.911846 | 11.088154 | 2 
45 | 8-918073 | 9.9985 8.919568 — 1 
50 | 8.925009 | 9-998453 8.9271 5611.072844 i 
55 8.933015 9.998399 | 8.944616 11.065384 | 
6o | 8.940296 | 9.998344 | 8.941952 11.058048 
— Co. ine. 1: Sine. | LR... 
. x 
M. Sine. | | Co-fine. N Tangent. | Co- tangent. 
18 8.940296 | 9.998344 | 8.941952 11. 058048 
ke, 8.947456 9.998289 | 8.949168 | 11.050832 | 
10 | 8.954499 | 9.998232 | 8:956267 | 11.043733 
| 15 | 8.961429 | 9.998174 | 8.963255 | 11.036745 
| 20 | 8.968249 | 9.998116 | 8.990133 | 11.029867 
| 25 | 8.974962 | 9:998056 | 8.976! 11. 023094 
30 | 8.981573 | 9.997996 | 8.983577 11.016423 
35 | 8.988083 | 9.997935 | 8.990149 | 11.009851 
| 40 | 8:994497 | 9-997872 | 8.996624 | 11.003376 
45 | 9.000816 | 9.997809 | 9.003007 | 10.996993 
50 | 9.007044 | 9.997745 | 9-009298 | 10.990702 
| 55 | 9.013182 | 9.997680 9.015502 | 10.984498 
60 | 9.019235 | 9.997614 [9.021620 | 10.978380 
— Co-fine. Sine. Co- tang-. Tangent. |} M. 
84. oo 


7 n 


9• 025203 
9.031089 
9.036896 
9042625 
9.048279 
19053859 
9-059367 
9.064806 
9.070176 
8 e 


9.08584 


2 5 Pye 


e. 


| SS — — 8 


|  9-997614 | 


| 9997547 
9-997480 
9.997411 
9.997341 


9997271 


 9:997199 9. 


9.997127 
9.99753 


1 Tangent,” | 


9.062240 | 
9.067752 | 
9.073197 
9.078576 | 
9.083891 
9.089144 


Co-tang. [ 


C 0-tangent. | 


=_y - 


10.978380 | 


10.972345 


6og | 10.966391 : 
10.9605 15 | 


10.954716 


10.948992 


43 


10.3776 
10.932248 


10. 92680315 


10.921424 


10. 9160 
10.910855 


- 


Tangent. | 2. 


9. 120469 
9.125187 
9.129854 
9.134470 
9-139037 


2. Cos fine 4 


9.243555 


9.995753 


4 Sine. 


— 


9.124284 
9.129087 
9.13 3239 
9-1385442 
9-143.19h 
19.5 147803 


> OB ———— 


-— 


_ 82. 


Co-tangent. | 


—— 
* «vans * 


10. 9 10850 


| 10.905664 . ; 
| 10.9005 32 50 


10. 895458 


0.89444 
40. 8858479 


10.8805 71 


— — 
wa 


10.875716 |. 2 


40.870913 
10.866167 L 
10.861458 |. 
10.8 56804 
10.852197 
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r 


? © 4 — | | — . — — 
: The Table.of Sines and Tangents. 
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be Table of Sines and T, angents. 


I 


Sine. | Co-fine. | Tangent. | Co-tangent. | © 
9.143555 | 9-995753 9.147803 10.852197 60 
9.148026 | 9.995664 | 9.152363 | 10.847637 | 55 
9.152451 | 9.995573 | 9.156877 10.843123 | 50 
9.156830 | 9.995482 | 9.161347 | 10.838653 45 

9.161164 | 9.995390 | 9.165774. | 10.834226 | 40 
9-165454 | 9-995297 | 9-170t57 | 10.829843 | 35 
9.169702 9.995203 9.174499 10.825501 | 30 
9.173908 | 9.995108 | 9.178799 | 10.821201 | 2; 

1] 9.178072 | 9:995013 | 9.183059 | 10.816941 | '20 
9.182196 9.994916 9.187280 | 10.812720 | 15 
9.185280 | 9.994810 | 9.191462 | 10.808538 | 10 
9.190325 | 9.994720 | 9.195606 10.804394 | 5 

| 9194332 9.994620 | 9.199713 10. 800287 0 

1 Cos fine. 4 Sine Ces. Tangent. 

3 : 3 3 

Sine. Co. fine. Tangent. \ Co-tangent. j © 
9.194332 | 9.994620 | 9.199713 10.800287 | 60 
9.19830z | 9.994519 | 9.203782 | 10.796218 | 55 
9.202234 9.994418 | 9.207817 | 10.792183 | 50 

' 9.206131 | 9.994316 | 9.211815 | 10.788185 | 45 
9.209992 | 9.994212 | 9.215780 | 10.784220 | 40 
9.213818 | 9.994108 | 9,219710 | 10.780290 | 35 
9.217609 9.994003 | 9.223607 | 10.776393 | 39 

{9.221367 | 9.993897 | 9.227471 | 10.772529 | 25 
9-225092 | 9.993789 | 9.23130z | 19.768698 | 20 
9-228784 | 9.993681 | 9.235103 | 10.764897 | 15 
9.232444 | 9.993572 | 9.238872 | 10.761128 J 10 

| 9.236073 | 9.993462 | 9.242610 | 10.757390] 5 
9.239670 9.993351 [9.246319 10.753681] © 
Co. fine. Sine. | Co-tang. | Tangent. I N 
ns 80. | 


* 


— 


* n De 


— ** 


e. 7 m7 7 de 1 Tan 8 ents. 
= —— 0, MENTS : 
. * Sener Co-fne.- Tangent. = Co-tangent. | Wt 
0 9239670 9. 993351 9.246319 | 10.753681 | 60 
59.243237 9.993240 9452580 10.750 ο 55 
10 9.246775 9.993127 9.253648 10.746352 50 
15 9.250282 | 9.993013 9.285865 10.742731 | 45 
20 [9.253761 | 9-992898.| 9.260863 || 10.739137 | 40 
25 | 9-257211-| 9.992783'| 9-204428 | 10.735572 | '35 
zo 9.260633 9-992666-| 9.267967 10.732033 30 
35 | 9-264027 9.992549 9.271479 | 10.728521 | 25 
40 | 9.267395 | 9-992430 | 9.274964 | 10.725036 | 20 
45 | 9:270738 9.992311 9.278424 | 10.721576 | 15 
50 | 9.274049 | 9.992190 | 9.281858.] 10.718142 | T0 
55 | 9.277337 | 9-992069| 9.285268} 10.714732 | 5 
| 9.280599 [9.991947 9.288652 | 10.711348 | 0 
Co. ſine. Sine. | Co-tang. Tangent. M. 
| 9 — 
11 | Corine. Tangent 1, Co-tangent., 4 
o | 9.280599 9.991946 | 9.283652 | 10.711348 | 60 
5 9-283836 | 9.991823 | 9.292013 | 10.707987 | 55 
10 9.287048 | 9.991699, | 9.295349 | 19-704651 | 50 
15 9.290236 4 9.991574 | 9.298662 | 10.701338 | 45 
20 9.293399 9991448 | 9.301931 | 19.098049 | 40 
25 | 9-296539 9.991321 | 9.305218, | 10.094782 35 
32 9.299655 | 9-991193. | 9.308463. | 10.991537 | 30 
35 | 9.302748. 9.991064 9.311685 10 688315 | 25 
| 49 9.308819 { 9-999934 9.314885 10.683i15 | 20 
5 9.308867 | 9.990803 9.318064 10.681935 | 15 | 
50 | 9.311893 | 9.990671. 9.321222 10.678778 | 10 
55 9-314897 | 9-990538 | 9.324358 | 19.975942 | 5 
60 9.317879 | 9.990404 | 9.327475 | 10.672525 | © 
| Co-fine. | Sine. I Co-rang. . Tangent. | . 
78. =; 
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The 7. able of Sines and T. angents. 


* 
* e > 


5 12. | 


Sine. 


9.317879 
9. 320840 
9.323780 
9.326700 
9.329599 
9.332478 
9. 335337 


_—_— 


9.990270 
9.990134 
9989997 
9.989860 


9.989721 


9.989582 


— — — 


| 9.989441 


9.327475 | 


9-330570 
9.333646 
9.336702 
9.339739 
9.342757 
9.345758 


9.348735 


* Tangent. ' 


r 


Co-tangent. 


— f 


10.672525 


10.669430 


10.666317 
10.663298 
10.660261 
10.657243 


10.654245 


10.65 1265 


10.648 303 


10.645 360 
10.642434 
10.6395 26 
10.636636 


Tangent. 


— 


| ' 


9.354815 
9357524 
9.360215 


9.362889 


9365546 
9.368 185 


9.370808 
9-37 3414 


9.376003 


9.378577 
9.381134 
9.383675 


Co. fine. 


A 


Tangent. 


9.383129 
9.385888 
9.388631 


9.391360 
9.396771 


Co-tang. 


9·394%3 


Co- tangent. 
10.636636 


10.633763 
10. 630906 


10.628067 
10.625 244 
10.622437 
10.619646 
10.616871 
10.614112 
10.611369 


10.608640 
10.605927 


10.603 229 


Tangent. | 


” EOF, 


9 2 


E 4 7 able 2 3 and be Tangenis. 


„ 


. 10. 
M. Sine.  Co:fene. | Tangent. | Co-tangenf. 
0 9:383675 9.986904 | 9.396771 | 10.603229 | | 
9.38620 | 9.986946 | 9.399455 | 10600545 
10 9.388711 9.986587 | 9.402124. 10:597876 
15 | 9-391206 9.986427 9.404778 | 10:595222 | 
20 9.393685 | 9.986266 | 9.407419 10.592587 
25 | 9:396150 | 9.986104 | 9.410045 10.589955 
30 | 9.398600 | 9.985942 | 9.412658 | 10.587342 
35 | 9:401035 | 9-985778 | 9.415257 | 10.584743 
40 | 9.403455 | 9-985613 | 9.417842 | 10.582158 
45 | 9:4095862 | 9.985447 | 9.420415 [10.579585 
50 | 9.498254 | 9-985280 | 9.422974. | 10.577026 
55 | 9.40632 9:985113 | 9.425519 10.574481 
bo | 9:412996 | 9:984944 | 9-428052 10.57 1948 
I. Co-pore. Sine. Co- tang. | Tangent. [1 
© : 75- 

15. . ; 5 
M.\ Sine. | C o-fine. Tangent. Co-tangent. | 
0 | 9:412996 | 9.984944 | 9.428052 10.572977 

5 | 9:415347 9.984774 [9.430573 10.569427 
10 | 9:417684 | 9.984603 | 9.433080 | 10.565920 5: 
15 | 9:420007 | 9.934432 | 9-435576 | 10:556424 | 45 
20 | 9-422318 | 9.984259 | 9.438059 | 10.561941 
5 | 9-424615 | 9.984085 | 9.440529 | 10.559471 
30 | 9.426899 | 9.983911 | 9.442988 | 10.557012 
35 | 9-429170 | 9.983735 9.448435 | 10-554565 
40 9.431429 9-983558 [9.447870 | 10.552130 
45 | 9:433075 | 9-983381 | 9.450294 | 10.549706 
50 9.435908 | 9.983202 9-452790 [10.547294 
35 | 9-438129 | 9.983022 | 9.455107 10.544893 
bo | 9.440338 | 9.982842 9.457495 10.542504 
Cee. Sine, I Cctang. Tangent. 

74. 


—— 


T be T 55 5 Sines and E angents. 


16. ; 


on Sine. | 


9.440338 


7171 —— — Wenn 


944535 


9.455469 
9.452533 
9.459688 


9.461782 


9.463864 
9.465935 


9.981361 


9.981549 


9.457496 


9.483075 
9.485 339 


Tangent. a 


9.473919 
9.476223 
9-478517 
9.480801 


Co: ſine. 


10.542504 


10.540125 


10.5 37758 
10.535401 
10.533055 


10.5 30720 
10.528 395 


10.5 26081 
10.533777 
10.521483 
10.519199 
10.5 16925 


10.5 14661 


— — 


Co-tang. | Tangent. | | 


73. 


— 


3% 


Fine. l 
9.465935 
9.467996 
9.470040 
9.472086 
9.474115 
9.470133 
9.478142 
9.480140 
9.482128 
9.484107 
9.486075 
9.488034 
9.489982 


9.556403: 


9.980208 


9. dh 
9.979618 
9.979419 
9.979220 
9.979019 
9978817 
9.978615 
9.978411, 
9.978206 


— — 


Co-/mne. 


| Sine. 


9.980012 


9.485339 


Tangent. 


9.487593 
9.489838 
9.492073 
9.494299 
9.496515 
9.498722 


äœ!U— —— — 


9.500920 


9.593109 | 
En nd fn 
9.507460 


9.509622 
9.511776 


72 


Co- tangent. 


10.5 14661 


10.5 12407 


10.5 10162 


10. 507927 
10.505701 
10.503485 
10.501278 
10. 499080 
10 496891 


10.494711 
10.492540 
10.490378 
10.488224 


Co- tang. Tangent. 5 


15 

10 
5 
0 
M 


4 


K 


2 De Jable of Sines and Tangents. 


NIP 


| 849. | 
7 Dede 1 . Co-ſene. | Tangent. | Co- tangent. 


— — 1 — — — — - — — 1 


9.489982 9.978620 9.511776 10.488224 60 
| 9.491922 9.978001 9.513921 10.486079 55 | 
99.493851 9-977794 | 9516057 | 19-483943 | 50 
9.495772 [9.977586 | 9.518186 [10.481814 45 


N. 
— 
0 
1 
5 
I 
| a5 
20 | 9:497682 | 9.977377 | 9-520305 10.479695 | 40 
25 
30 
35 
40 
45 
| 50 
55 
60 


9.409584 9.977167 | 9.522417 | 10.477583 | 35 
9.501476 9.976957 9.524520 10.475480 30 | 


— —— — — — — — — — — 


9.503360 | 9.976745 | 9.526615 | 10.473385 [25 

9.505234 | 9.976532 | 9.528702 [10.471298] 20 
| 9597099 | 9.976318 | 9.530781 |. 10.469219 | 15 
9.508956 | 9.976103 | 9.532853 | 10.467147 | 10 
9.510803 | 9.975887 | 9.534916 [ 10.465084 . 
9.512642 | 9.975670 | 9.536972 [10.463028 © 


bp | Co-fme. Sine. ] Co-tang. 1 M. 
71. | ——— 
. oy 
[M. Cine. Co-fine. Tangent. | Co-tangent. | | 
O 9.512642 9.975670 9.536972 | 10.463028 69 


5 9.514472 9.975452 9.5 390½0 10.460980 | 55 
10 | 9.516294 | 9.975233 | 9.541061 [10.458939 | 50 
15 + 9.518107 | 9.975013 | 9.543094 10.456906 | 45 
20 | 9:519911 | 9:974792 | 9:545119..|' 19-4548581 | 4© 
25 9.521707 9:974579 9.547138 10. 45286235 
30 9.523495 9.974347 9.549149 1.450851 | 30 


35 9.525275 | 9.974122 | 9.551153 [10.448847 | 25 
40 \ 9.527046 | 9.973397 | 9.553149 [10.446851 | 20 
45 9.528810 9.973671 | 9.555 139 10.444861 | 15 
50 9.530565 | 9:973444 | 9.557121 | 10-442879 | 10 
55 9.532312 9.973215 9.559097 [1.440903 | 5 
60 | 9.534052 | 9.972986 9.561066 | 10.438934. |, © 


Tangent. * M\ 


Co. ne. | Sine. Co-tang. 


$90. | | 


2 „ N F 5 4 "S -@- 


— 


The Table of Sines and Tangents. 
'M. | Sine. 2 Co: fone. 2 en. 
. —U—— 143 | | > : 
| 1 9.534052 —— 9.551066 [10.438934 
59.535783 9.972755 9.563028 10.436972 
10 9.53750% 9.972524 9.564983 10.435017 
| 15 | 9-539223 | 9.972291 | 9.366932 | 10.433068 
4209.540931 9:972058 | 9.568873 | 10.431127 | 
| 25 | 9:542632 | 9.971823 | 9.570809 | 10.429191 
| 39 | 9544325 | 9-971583 | 9:572738 | 10.427262 | 
1 | 35 | 9-546011 | 9.971351 | 9.57460 10.425340 
1 40 9.547689 9.971113 | 9.576576 | 10.423424 
"nl 45 | 9-549360 | 9.970874 9.578486 10.421514 
, 50 | 9-551024 | 9.970635 | 9.580389 10.419671 
i 55 | 9-552680 | 9.970394 | 9.582286 | 10.417714 
Ul bo 9.554329 9:970152 | 9.584177 | 10.415823 | 
| 5 | Co- fine. | Sine. Co-tang. Tangent. LX. 
1 ; Sigh = 69. TO l 
| | M. Sine. Co. ſine. | Tangent. | Co-tangent. RE 
" O 9-554329 | 9-970152 9-584177 10.415823 | 60 
I! 5 | 9-555971 | 9:969909 | 9.586062 | 10.413938 55 
4 10 | 9.557606 | 9.969665 | 9.587941 10.412059 50 
a 15 9. 559234 9.969420 | 9.589814 | 10.410186 | 45 
1 209.5 _—_ 9.969173 [9.591681 10.408319 40 
nl 25 | 9:562468 | 9.968926 | 9.593542 | 10.406458 35 
| 30 | 9. 564075 9.968678 | 9.595398 | 10.404692 30 
1 35 | 9:565676 | 9.968429 | 9.597247 10.402753 | 25 
1 40 9.567269 9.968178 | 9.599091 | 10. 400 20 
it 45 | 9-568856 | 9.967927 | 9.600561 | 10.399071 | 15 
14 50 [9.570435 [9.967674 | 9.602395 | 10.397239 | 10 
1 | 55 9.572009 | 9.967421 | 9.604588 | 10. 395412 5 
18 bo |9-573575 9.9571 9.606410 10. 393590 f © | 
1 Le | Sine. | Co-tamg. | Tangent. | MI : 
lj Re 2 TY | 
| 4 2 Pam 


2 
e 
7 


The Table of Sines and Tangents. 


a 


* 


ö 3 * % * 
1 4 5 
oy — 
e zHE. 
, - WEIR po 


— — 


57 3575 ; 


9.965353 


9.965090 
9.964826 


9.964560 


9.964294 


9.964026 


— — 


Sine. 


1 


| 


| 


" = 


» | Co-tangent.. 


—— 


10.393590 


| 10.391775 


nns 


10.389964 


10.388159 


10.386359 
10.384565 
10.382776 


— 


10 380992 


10.379213 


10.377439 


19.375670 


10. 373907 


10.372148 © 
Tangent. M. 


1 


23. 


30 


BY | 


9.591 878 


9.593363 


9.594842 
15 9.596315 
20 9.597783 


25 9.599244 


9.600700 
9.602150 
9.603594 


9.605032 
9.606465 
9.607892 


9.609313 


Co. ſine. 
9.964026 


9.962123 
9.961846 


9.961569 


Tangent. 


| 9.627852 


wy 


9.640027 
9.641747 


9-643463 


9.645174 


9.646881 
9.648583 


1 


66. 


| 
| 


Co-tangent. 


10.372148 


10.370394 
10.368645 


10. 366902 
10. 365 162 
10. 363428 


e 


10.359973 
10.358253 
10.356537 
to. 354826 


10.353119 
10.351417 


—ͤ— — 


Tan ent. 


O 
Co-tang. 2 M a. 


6 1 


— 
o | a 


1 


. Co. ſine. 7 Co- tangent. 

© 9.609313 9.960730 s 9.648583 | 10.351417 | 60 
9.61079 | 9.960448 | 9.650281. þ 10.349719 | 55 
9.512140 | 9.960165 | 9.651974 | 10.348026 | 50 
9.513545 [9.959882 9.653663 10.346337 [ 45 
9.614944 [9.959596 9.655348 10.344652 40 
9.616338 | 9.959310 | 9.657028 | 10.342972 | 35 
9.617727 | 9:959923 9.65870 | 10.341296 | 30 
9.619110 | 9.958734. | 9.660376 | 10.339624 | 25 | 
9.620488 9.958445 | 9-662043 | 10.337957 | 20 
9.621861 | 9.958154 | 9.663707 | 10.336293 | 15 
9.623229 [9.957863 | 9.655366 | 10.334634 | 10 
9.624591 | 9957579 | 9.667021 | 10.332979 | 5 
9.625948 9.957276 | 9.668673 | 10.331327 0, 
Co-fine. | Sine, | Co-tang. 7. ancent. M. 

= - 8 CE | 
My | : 2 26. — ee 
AT. | Sine, Cos ſine Zangent. | Co-tangent. | _ 
„ 9.625949 9-937276 | 9.658673 10.331327 | 60 
5 | 9.627309 | 9.956981 9.670320 10. 329680 55 
10 | 9.628647 9.956684 9.671963 10.328037 50 
15 | 9.629989 | 9.956387 9.67360 [10.326398 45 
20 9.631326 9.956089 9.675237 10.324763 42 
25 9.632688 9.955789 9.676869 10.323131 | 35 
30 9.633984 9.955488 | 9.578496 10. 321504 30 
35: 9.035306 9.955186 | 9.680120 10.319880 25 
40 | 9.636623 [| 9.954883 | 9.681740 | 10.318260 | 20 
45 | 9.637935 9.954579 | 9683356 | 19.316644 | 15 
50 | 9.039242 | 9.954274 | 9.084968 | 10.315032 | 10 
55 9.640544 9-953968 | 9 686577 | 10.313423 | 5 
9.641842 | 9.953660 | 9.688182 | 10.311818 | © 

| Sia. Co-tang, | Tangent. | M. 

| : | 64. | 5 


my 


26. 


The Table of Sines and Tangents. 


) 555 | 


9.59456 


E 


————— 


| 9.691381 | 
9.692975 


2 Tangent. Ae — FEE =; 


9. 688182 10. 311818 
| 9.689783. | 10. 310217 


10. 308619 


10. 3070 28 
6, 10.305434 
56. | 9.696153. | | 
9.697736 
| 9.699316 c 
9.70893 
9.702400. 
9.704030. 
| 9-705603 
9.707166 


10. 300584 


10. 299107 


10.297534 1 
10. 299964 
10.294397 5 
10. — 


g, |. Co-tang. , Tangent. 


axes — 0 3 


1 Tangent. 


; 9. 7071 


9. 703726 
9.710282 
9.711836 
9.713385 
9.714933 


9.716477 


9.718017 
9.7195 55 
9.721089 
9.722621 


9.724149 


9.725674 


62. 


SE 


Co-tangent. | 
10.292834 | { 
10.291274 
10.289718 
10. 288164 
10. 286614 
10. 2858067 
10.283523 
10.281983 
10. 280445 
10.278911 
10.277379 
10.275 85 1 
10. 274326 


Tangent. 


a N 
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? The Table of Sines and Tangents. 


Eon TT IS By 
Line. Corine. Tangent. | o-tangent, 5 
. DB E 2 le 
9.671609 | 9:945935 | 9-725674 10.274326 bo | 


9.672795 9-945598 | 9.727197 | 10.272803 | 55 
9.673977 9.945261 | 9.728716 | 10.271284 | 50 
| 9:675155 | 9.944922 9-730233 | 10.269767 | 45 
9.676328 | 9.944582 | 9-731746 | 10.268254 | 40 
9-677498 | 9.944241 | 9-733257 | 10.266743 | 35 | 
9.678663 | 9.943899 | 9-734764 | 10.265236 | 30 
9-679824 | 9:943555 | 9-736269 | 10.263731 
9.680982 | 9.943210 | 9.737771 | 10.262229 
9.582135 | 9.942864 | 9.739271 | 10.260729 
| 9.683284 | 9.942517 | 9.740767 | 10.259233 | 
9.684430 | 9.942169 | 9.742261 | 10.257739 


| 9.685571 | 9.941819 | 9.743752 | 10.256248 | 
Cee. | — "Co-tang 5 Tangent. 
5 
en | WR: a 3 
{ Srne. Corine. | Tangent. | Co-tangent. | 
9.685571 | 9.941819 | 9-743751 | 10.256248 | 


| 9.686709 | 9-941469 | 9745249 | 10.254760 
9.687843 | 9-941117 | 9.746726 10.253274 | 
9.688972 | 9:949763-| 9:748209 | 10.251791 
9.690098 | 9.940409 9.749689 10.250311 | 
9.691220 | 9.940054 | 9-751167 | 10.248833 | 3 
9.692339 9.939697 | 9-752642 | 10.247358 | 30 
9.693453 | 9-939339 | 9-754115 | 10.245885 
9.694564 | 9-938980 | 9.755585 | 10.244415 
| 9.695671 | 9.938619 | 9.757052 | 10.242948 
| 9.696775 | 9-938258 | 9-758517 10.2 41483 
9.937895 | 9-759979 | 10-240021 
9.698970 | 9.937531 | 9.761439 | 10.238560 


Co-tang. Tangent. 


—_ 


SIE I WALLETS 


The Table of Sines and Tangents. 


9.7033 17 
9.704395 


2 


—— ESSE, 


9.706539 
9.707606 
9.708670 


9.7097 30 


9.710786 
9.711839 


ROSA — rr Ir eren>, 


| Co-fine, | 


9.937165 
9.936799 


9936431 


9.936062 9. 


9.935692 


9.935320 
9.934948 


. 


—— — 


19.761439 


9.771592 
9.773033 
9.774471 
9.775908 
9.777342 


9.778774 


Co- tang. 


Co tangent. 


8 10.238561 


10.237103 


10.235648 


10.234195 
1.232745 


10.231297 


10.229852 


10. 228408 


10.226967 


10.225529 


10. 224092 
10. 222658 


10.221226 


— — 


Tangent, | 


| 


59. 


IA * 


* 


WW < 


31. 


| Sine. 


9.711839 
9.712889" 
9.713935 
9.714978 
H-716017 
9717053 
9.718085 
9.719114 
9.720140 
9.721162 
9.722181 


9.723197 


| 


9.939378 
9.929989 


1 


Tangent. 


9.778774 


9.790151 


9.929599 9.791563 
9.929207 9.792974 


9 928815 9.794383 


9.928420 9.795789 


Sine. 


? 


Co-tang. | 


 Co-tangent. 


10.221226 


10.219797 
10.218369 
10.216944 
10.215521 
10. 214100 
10.212681 


8 Tangent. 


1 


10.211264 
10. 209849 
10. 208437 
10. 207026 
10. 205617 
10.204211 
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The Jable of Sines and Tangents. 
I | 3 2 g ; 0 2 : Sn 


" Sine. 7 | Co-fint. a f Tangent. |  Co-tangent. , 
TIE —— — 41 — —AE— | — 
9.724210 | 9.928420 9795789 10. 204211 60 

9.725219 | 9.928025 9797794 | 10-202806 | 55 

9.726225 |, 9.927629 | 94798599 | 10201404 | 50 

9-727228 \ 9.927231 | 9-799997 "| 10.200003 | 45 

9.728227 s 9.80139 10. 198604] 40 

9.729223 9.926431 [9.802792 10.197208 | 35 

9.730217 9.926029 9.804187 10.195814 30 
9.73 1205 9.925626 9 805 5 80 10.194420 | 25 
9.731193 9.925222 [9.806971 | 10. 193029] 20 
9.733177 | 9.924816 | 9.808361 [10.191639 | 15 
9.734157 9.924409 9.809748 | 10.190252 | 10 
9.735135 || 9-92400t 9.811134 | 10.188866 | 5 
9.736109 9.923591 |9:812517 10.187483 0 
1 FN Sine Co-tang. Tangent. * 
5 _ 57+ 
— | 33. * 

Sine. Co-fine. | Tangent. | Co-tangent. 

9.736109 | 9.923591 9.812517 10.187483 

9:737080 | 9:923181 9.813899 10. 186101 

9.738048 9.922769 9.815280 10. 184720 

9.739013 9.922355 9.816658 10.183342 

9.739975 9921940 9.818035 10. 181965 

9.740934 | 9.921524 | 9.819410 10. 180590 

9.741889 | 9921107 | 9,829783-| 10.179217 

9.742842 | 9.920688 | 9.822154. 10.177846 

9.743792 || 9.920268 | 9823524. | 10.176476 

9.744739 | 9:919846 | 9.824893 | 10.175107 

9.745683 | 9.919424 | 9.826259 | 10.173741 

9.746524 [9.9 19000 9.827624. | 10.172376 

9.747562 | 9:918574 | 9.828987 | 10.171013 

Co. ne. | | Sine. Co-tang. Tangent. | Il 


The Table of Sines and Tangents. 


E 34. 
. Ne. | .. Co-faze... Tangent.  Co-tangent. | 
0 9.747562 6 9.978574 | 9.828987 10.:71013 | 60 
5 | 9.748497 0.918147 | 9.830349 | 10.169651 | 55 
101 9.749429 [9.917719 9.831709 [10.168291 50 | 
15 9.750358 | 9-917290 | 9.833068 | 10.166932 | 45 
20 | 9.751284 | 9.916859 | 9.834425 10.165575 40 
25 [9.752208 | 9.916427 9.835780 [10.164220 35 | 
30 9.753128 9915994 | 9.337134 -| 2,1628663 
35 9.754046 9.915559 [9.838487 10.161513 25 
40 9.754960 [9.915123 | 9.839838 [10.160162 29 
45 | 9:755872 [ 9. 914685 9.841187 [10.158813 15 
50 | 9.756782 | 0.914246 9.842535 [10.157465 19 
55 9.757688 | 9.913806 | 9.843882 | 10.156118| 5 | 
bo 9.738591 9-913365 '| 9.845217 | 19.154773| © 
| Co-fine. San | Co tang- Tangent. M. 
N _— | 
| 3 
M. Sine. Co. ſine. {angent. Co-tangent. 
ET? 3 —— — — | — — 
| o | 9.758591 | 9.913365 | 9.845227 | 10.154773 | 60 
5 | 9.759492 | 9-912922 | 9.846570 | 10.153430 | 55 | 
10 | 9.760390 [9.912477 | 9.847913 | 10.152087 | 50 
15 | 9.761285 | 9.912031 9.849254 10.150740 | 45 
20 | 9.762177 [9.911584 9.850593 | 10.149407 | 40 
25 | 9:763067 9.911136 9.85 193110. 148009 35 | 
30 | 9.763954 [9.910686 9.833268 | 10.146732 | 30 
35 | 9-764838 | 9.910235 | 9.854603 | 10.145397 | 25 | 
40 | 9.765720 | 9.909782 | 9.855938 | 10.144962 | 20 
45 | 9.766598 | 9.909328 | 9.857270 10.142730 15 
50 [9.767475 | 9.903873 | 9.858002 410141398 | 10 
55 | 9.768348 | 9.908416 | 9.859932 10.140068 5 
| 6o | 9.769219 | 9.907958 9.861261 10.138739 © 
| | Co. ſine. Sine, I Co-tang. | Tangent. M. 


The Table of Sines and Tangents. 
i 5 2 — b LP TRANN * — 
1 F 
Sine. | Co-fine. Tangent. Co-tangent. - 
9.7692 19 | 9.907957 | 9-86126r | 10.138739 60 
9.770087 | 9.907498 9.862589 | | 10.137411 55 
9.770952 9.907037 | 9.863915 10.136085 50 
9.771815 9.906575 [ 9.865240 10.134760 45 
9.772675 | 9.906111 | 9.866564 10.133436 40 
9-773533 [9.905645 9-867887 | 10.132112| 35 | 
9.774388 | 9.905179 | 9.869209 10.130791 — 
9.775240 9.904711 9.8705 29 10.129471 25 
9.776090 | 9.904241 | 9.871849 10.128181 20 
9.776937 9.903770 | 9873167 | 10.126833 | 15 
9.777781 | 9.903298 | 9.874484 | 10.125516 | 10 
9.778624 | 9-902824 | 9.875800 10. 124200 5 
6o | 9.779463 | 9.902349 | 9.877114 | 10.122886 | © 
Co. fine. Sine. Co- tang Tangent. | M. 
( hep 37 —— Tag 4 
Sine. Co. ſine. Tangent. Coe. tangent. | 
9.779463 | 9.902349 9.877114 10.122886 60 | 
9.7 80300 | 9.901872 | 9.878428 | 10.121572 | 55 
9.781134 | 9.901394 | 9.879741 | 10.120259 | 50 
9.781966 | 9.900914 | 9.881052 | 10.118948 | 45 
9.782796 | 9.900433 | 9.882303 | 10.117637 40 
9.783623 | 9.899951 | 9.883672 | 10.116328 | 35 
9.784447 9.899467 | 9.884980 | 10.115020 | 30 
51 9.784269 | 9.898981 | 9 886288 10.113712 25 | 
9.786089 | 9.898494 | 9.887594. | 10.112406 | 20 
9.786906 | 9.898006 | 9.888900 | 10.1t1100 | 15 
9.787720 | 9.897516 | 9.890204 | 10.109796 | 10 | 
9.788532 | 9.897025 | 9.891507 | 10.108493 | 5 
9.789342 | 9.896539 | 9.892810 | 10.107199 | of 
Co-fine, | Sine. Ce. | Tangent, | M 
as 


— 


/ 


The Table of Sines and Tang 


ents. F 
C | | ; 
” þ y * EY 


o. 


| 38. Hs | 
| Sine W Tangent. | Co-tangent. 
| 9.789342 9.896532 9.892810 10. 107190 
| 9.790149 9.896038 | 9.894111 10. 105889 
9.790954 9.895542 9.895412 | 10.104588 | 
9.791757 | 9.895045 | 9.896712 | 10.103288 
| 9-792557 [9.894546 | 9-898010 | 10.101990 
9.793354 [9.894046 | 9-899308 | 10.100692 
| 9-794150 | 9893544 | 9-900bog | 10.099395 
9.794942 9.893041 | 9.901901 10.098099 
9.795733 [9.892536 | 9-903197 10.096803 
9.796571 9.892030 | 9.904491 | 10.095509 | 
9-797307 9.891523 | 9-905785 | 10.094215 
9.798091 | 9.891013 | 9.997077, | 10.092923 
9.798872 | 9.890503 | 9.998309 10.091631 
_ Co-fene. _ Sine. Co-tang. | Tangent. | 
EY — 
Sine Co ine. Tangent. | Co-tangent. 
9.798872 | 9.890503 | 9.908369 | 10.091631 
9.799651 9.889990 ' 9.909660 10.090340 
9. 800427 | 9.889477 9.910951 10. 89049 
9.801201 | 9.888961 | 9.912240 | 10.087700 
9.801973 | 9.888444 | 9.913529 | 10.086471 
9.802743 | 9.887926 | 9.914817 | 10.085183 
9.803511 | 9.887406 | 9.916104 | 10.083895 
9.804276 | 9.886885 | 9.917391 | 10.082609 
9.805039 | 9.886362 | 9.918677 | 10.081323 
9.805799 | 9.885837 | 9.919962 | 10.080038 
9:806557 | 9.885311 | 9.921247 | 10.078753 
9.807314 | 9-884783 { 9.922530 ; 10.077470 
9.808067 | 9.884254 | 9.923814 | 10 076186 
Co. fine. | Sine Co-tang. Tangent. 
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The Tabie of Sines and Tungents. 


— 


Sine Cent. Tangent. Co. tangent. | 8 
9.808067 9.884254 9.923814 10.056186 60 
9.808819 | 9.883723 | 9.925096 | 10.074904 | 55 
9.809569 | 9.883191 | 9.926378 | 10.073622 | 50 
9.810316 | 9.882657] 9.927659 | 10.072341 | 45 
9.811061 | 9.882121 | 9.928940 | 10.071060 | 40 
9.811804 | 9.881584 | 9.930220 | 10.069780 | 35 
9.812544 9.881046 19.9314 10.068501 30 
| 9.813283 9.880595 | 9.932778 10.067222 | 25 
9.814019 | 9.379963 | 9.934955 | 10.065944 | 20 
9.814753 [9.879420 9.935333 | 10.064667 | 15 
9.815485 | 9:878875 | 9.936611 | 10.063389 | 10 
9.816215 | 9.878328} 9.937887 } 10.062113 | 5 
9.816943 — 9.939163 10.060837 o 
Co-fine, | Sine. } Co-tang. Tangent. * 1. 
_ PL 
3 4 ; 
Sine Co. ſine. Tangent. Co-tangent. ( © 
9.816943 | 9.877780 9.939163 10. 060837 60 
9.817668 | 9.877230 | 9.949439 | 10.059561 | 55 
9.818392 | 9.876678 9-941713 10. 058287 50 
9.819113 | 9.876125 | 9.942988 10.057012 45 
9.819832 | 9.875571 | 9.944262 | 10.055738 | 40 
9.820550 | 9.875014 | 9.945535 [10.054465 35 
9.821265 | 9.874456 | 9.946808 10.053192 | 30 
9.821977 9.873896 9.948081 | 10.05 1919 25 
9.822688 | 9.873335 [9.949353 10.050647 20 
9.823397 9.87277 | 9.950625 | 10.049375 15 
9.824104 | 9.872208 | 9.951896 | 10.048104. | 10 
9.324808 | 9.871641 | 9.953167 [10.046833 5 
—— 9.871073 | 9.954437 [10.045563 © 
Co fone. Sine. Co-tang. | Tangent. M. 
48. 
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The 7 able 75 Sines and T: angents. | [ 


| i WES, | - 
"TY "Sine. | Co-fine. - | Tangent. ö Co- tangent. — 
9.825511 | 9.871073 | 9.954437 | 10.045503 | 60 
: — — — — — —— —ä—ñ46 1 — 


9.826211 [9.87054 | 9.955708 | 10.044292 [55 
| 9:826910 | 9309933 9.56277 10. 043023 50 
15 9.827606 9.869350 | 9.958247 | 10.041753 | 45 

9.828301 | 9.868785 '] 9 959510] 10.040484 | 40 Z 
59.828993 9.868209 | 9.960784 | 10.039216 | 35 | 
9.829083 | 9. 867631 9. et 10.037948 | go 

9.830372 | 9.867051 9.963320 10.036680 | 25 
| 9.831058 | 9.866470 | 9.964588} 19.035412 | 20 | 
9.831742 | 9.865887 | 9.965855] 10.034145 | 15 | 
9.832425 | 9.863302 9.967 123 10.032877 | 10 | 


8 8 2 


9.833105 | 9 864716 9.968389 10.031611| 5 þ 
Pet Sn oh PE Lone ne 
| Co-fore.. i Sine, [ Co-tang. |. Tangent. IM. 
. 3 
OY : +3 
Sine. | Cor ſine. Tangent. Co-tangent. | 


9.833783 | 96.84127 | 9.969656 | 10.030344 
— —— —  c—_ —— 


60 
9.834460 | 9.863538 | 9.970922 | 10.029078 | 55 
9.835134 | 9-862946 | 9.972188 | 10.027812 | 50 
9.835807 | 9.862353 9.973454 10.020546 | 45 
9.836477 | 9.861758 | 9.974720 | 10.025280 | 45 
9.837146 | 9.861161 | 9.975985 || 10.024015 | 35 
30” 
a5 
20 
15 
10 
5 
o 
M. 


9.837812 | 9.860562 | 9.977250 | 10.022750 


— 


— — y 


| 9.838477 | 9.859992 | 94978515 | 10.021485 
9.839140 | 9.859360 | 9.979780 | 10.020220 
9.839800 | 9.858756 | 9.981044 | 10.018956 
9.840459 | 9.858151 | 9.982309 | 10.017691 
9.841116 9.857543 | 9.983973 10.016427 
69 9.841771 9.856934 | 9.984837 10.015163 


Co- fine. 3 Sine. Co- tang. Tangent. 


| 
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De Table of Sines and Tangents. 1 
3 — TT 
| M. Sine. Co-fine. | Tangent. | Co-tangent. 55 
| O | 9.841771 9.856934 9.984837 10.015163 60 
5 | 9.842424 | 9.856323 | 9.986101 | 10.013899 | 55; 
10 | 9.843076 | 9.855711 | 9.987365 | 10.012b35 | 50 
15 9.843725 | 9.855096 | 9.988629 | 10.011371 | 45 
20 | 9.844372 ; 9.854480 | 9.939893 | 10.010107 | 40 
25 | 9.845018 | 9.853862 | 9.991156 | 10.008844 | 35 
30 | 9.845662 | 9.853242 | 9-992420 10.007580 | 30 
35 | 9.846304 9.852620 9.993683 | 10.006317 [25 
4 | 9-846944 | 9.851997 | 9-994947 | 10-005053 20 
45 | 9.847582 | 9.851372 | 9.996210 | 10.003790 | 15 
| 5o | 9.848218 | 9.850745 | 9.997473 | 19.002527 |10 
55 | 9.848852 | 9.850116 | 9.998737 | 10.001263 | 5 
60 | 9.849485 | 9.849485 | 10.000000 | 10.000000 | 0| 
| Co-fone. Sine. |Co-tangent. | Tangent. | M 
11 45: a 
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The Uſe of the Table of Northing, Southing, 
Eaſting and Weſting, 


HIS Table is of excellent Uſe in general, but more 
particularly in large Surveys, or where you cannot 
ſee from one Part of the Eſtate or Field to the oppoſite 
Part of it, nor near it, and indeed is to be accounted 
as in Navigation, the Mariner can keep account of his 
Way upon the vaſt Ocean, and when he cannot ſee, nor 
ſcarce comprehend the Diſtance that he has to fail in his 
outward-bound Trading, or homeward-bound Voyage ; 
yet by theſe Sort of Tables (adapted particularly to Na- 
vigation) he can account for all the various Turnings and 
Windings that his Ship has gone through and deſcribed. 
And this Table is more. excellent in Surveying, not only 
becauſe by the Help thereof the Out-Lines of vaſt large 
Spaces of Ground may be juſtly plotted and deſcribed, 
but becauſe this. Part of the Work may be | perform'd 
without any Inſtrument, but only a Chain and a Cont- 
paſs; the Compaſs (as indeed all other Inftruments) had 
need be accurately made and well touch'd, for if it does 
not play free and true, the Artift will be ſubje& to con- 
_=_ an Errdbr in the Plotting, when the Angles are taken 
"A | - | | 
The Method of Surveying and Plotting. Land by the 


Help of theſe Tables is as follows, and is beſt illuſtrated 


by the ſucceeding Example. 


How to take the Northing, Seuthing, Eaſting or W:/ting, 
out of the Table. 


The Column of Diſtance is Chains, and the Column 
titled N. $S. gives the Northing or Southing (not in 
Chains and Links, but) in Chains and Tenths of a Chain, 
every one of which contains 10 Links ; but the beſt Way, 

5 IG - In 
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in any Number of Chains under 10, is to add a Cypher to 
the Number, and-then find it in the Table, in its proper 
Column; and in the Column of the Degree, find the Nor- 
thing or Southing, Eaſting or Weſting in its Column, on- 


ly let the two Figures towards the Right-Hand be Links, 
and the other Chains. | 8 8 


8 | Example. 
In the following Example, the firſt Line D E is North 


42 Degrees, Eaſt 5 Chains. Look in the Table for 42 


Degrees, and, inſtead of 5 Chains, look in the lower Part 


of the Table for 50, and againſt it you have 37.2 Nor- 


thing, and 33.5 Eaſting; but cutting off, or ſeparating 
the two Figures towards the Right-Hand for Chains, and 
leaving the other for Links, it will be 3.72, viz. 3 Chains 
2 Links Northing, and 3.35, or 3 Chains 35 Links 
aſting; as in the following Table. E 0 
| Let the Field to be ſurvey'd and plotted, 
Fig. 80. W in the Form of the Figure DEFGH 
þ K L. | 
Begin the Work at any Angle of the Field, ſuppoſe 
at D, and obſerve by your Inſtrument: what Angle the 
Line or Hedge D E makes with the Meridian, which 
ſuppoſe 42 Degrees, v:z. the Line D E lies North 42 De- 
grees, Eaſt ; then meaſure the Diſtance DE, which ſup- 
poſe to be 5 Chains. 1 | . 
Then in the firſt Column of the Table ſet the Letters 
DE, to repreſent the Side of the Field, and in the ſecond 
Column ſet the Angle that the Line D E makes with the 
Meridian, whether North-eaſterly, North-weſterly, South- 
eaſterly, or South-weſterly, and put down the Quantity of 
the Angle; as here the Line D E lies North-eaſterly 42 


Degrees, , therefore ſet in the ſecond Column N. E. 42; 
and in the third Column under [Diſtance] ſet down the 
Diſtance, or Length of the Line D E 5.00, viz. 5 Chains 


oo Links. 
Then have recourſe to the Table of Northing, . South- 


ing, Oc. and under 42 Degrees, and againſt 5 Chains, 
you find Northing 3.72, which place in the Column of 
' Northing, and putting a Daſh in the Column of Southing, 
in your Table place 3.35-in the Column of Eaſting, which 

k 8 
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is the Number found in the Column of Eaſting and Weſt. 
ing, and put a Daſh in the Column of Weſting, and you 
have done with the Side D E. | | 5 
Remove to the Angle E and obſerve to F, and obſerve 
what Angle the Line E F makes with the Meridian, 
which ſuppoſe to be 9o Degrees; then is the Line E F 
due Eaſt from E to F, and meaſure the Diſtance 4 Chains 
oo Links; this is all Eaſting, and no Northing, Weſting, 
or Southing; put therefore E F in the firſt Column, 
and the Bearing (Eaſt) in the ſecond Column, and the 
Diſtance 4 Chains in the third (the Column of Diſtance;) 
and there being no Northing, Southing, nor Weſting, 
daſh theſe three Columns, and place 4 Chains oo Links in 
the Column of Eaſting. ; 5 
Having put down your Obſervation of the Line E F 
in the Table, remove your Inſtrument to F, and obſerve 
what Angle the Hedge FG makes with the Meridian, 
which ſuppoſe to be North 9 Degrees Eaſt, and Length 
F G 4 Chains, look in the Cable under 9 Degrees, and 
againſt 4 Chains you find Northing 3.95, and Eafting 
0.63, place them in the Table, in their reſpective Columns 
of Northing and Eaſting, as before directed. | 


> Ga RuOQ »& & tt OH 


kg wp 


But Note, pen the Hedge or Side to be meaſured, con- 
fifts of Chains and odd Links, as it generally happens, 
take the Number of Links out of the Table, at twice ' 
or three Times, as ſhall be explain'd by the following 
Example. | | 

| . 


Proceed to G, and obſerve the Line G H, which let 
make an Angle with the Meridian of 69 Degrees from the 
South, viz, South 69 Eaſt, and the Diſtance be 5 Chains 
56 Links, 7 | 
Firſt look in the Table, in the Column of 69 Degrees, 
and againſt 5 Chains you find in the firſt Column 4.7 
which is 4.70 Eaſting (as the Bottom Title of the Column 
denotes, that being the Title to be regarded, becauſe 69 
Degrees is found at the Bottom) and in the next Column 
, 1.8, viz. 180 Southing ; put theſe down, as in the Mar- 
f gin, - | | | 


FS CBD CDP” 


4x 


> 0 


R 3 | Then 
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246 Practical Surveying. 
Then for 56 Links; look firſt for TE 
50 in the Table over 69 Degrees, and SE E. 
you have againſt that in the Table $0 „ 
46.7, and 17.9, which being but 0.18 Co 
Links and Tenths, we reject the O. 2 ©. 5 
Tenths, and call it 0.18 Southing, and 
0.47 Eaſting; and for the 6 Links 2.00 . 3.22 
find 2 Southing and 5 Eafting (not | 
regarding the Tenths of Links 5 and theſe added together 
make Southing 2.0, and Eaſting 5.22, which ſet in their 
reſpective Columns in the Table. 
Then ſuppoſe H I be South 36, Eaſt 7 Chains, and IK 
be S. 42 Weſt, 4 Chains, and K L South 75 Weſt 10 
Chains, and L D North 42 Eaſt 7 Chains 42 Links, 
find all their Northing, Eaſting, and Weſting, and put 
in the Table as before taught, and it will appear as 
follows. | on 


— — — 


Side of | Bearing. Diſtance. Northing|S outhing.y E aſting. | Weſling. 
lebe Field. Deg.|Ch. Lin. Ch. Lin Ch. Lin. Ch. Lin. Ch. Lin. 
DE INE 420 5 oo 3 17 — 13 35] — 
e. 4 00 — 14 0 — 
FG NE q 4 cool 3 95] — 10 63 —— 
[GH 4s E 695 560 2 o 995 -21] — 
7 00 5 6604 I2] —— 
IK J|SW4z] 4 oo 2 97 2 68 
KL jSW75lo oo 2 59 — 9 66 
LD IN W397 50/5 35 — 4 97 
9 113 21173 21 I7 3117 3¹ 


To prove whether the Work be right. 


It is certain, when you are return'd to the Angle from 
whence you ſet out, you cannot havè either Northing, 
Southing, Eaſting or Weſting made good; therefore caſt 
up each Column in your Table, and ſet the Sums under 
their reſpective Columns; and if the Eaſting and Weſting 
be alike, alſo if the Northing and Southing be alike, tis 
_ probable the Work is right; as in this Example, the 
Northing 


Northing and Sofithing are 3 85 viz, 13 Chains 22 Links: 
Allo the Eaſting and Weſting are alike, namely, 17 Chain? 
31 Links. From hence we conclude the Work to be 
right. 

"The Table of Northing, Southing, &c. to every three 


rees, may be ſufficiently exact in all common Caſes, 
dut for the ke of thoſe whoſe Curioſity, or whatſoever 


other Reaſon induces them to be more exact, it is beſt 


done by trigonometrical Calculation, taught in the F gurth 
Chapter of the Firſt Part of this Book, Pag. 74. and is 
done by the firſt Caſe of right-angled plain Triangles, 
where the Hhypothenuſe and an acute Angle i is given to find the 
Legs. 

We will inſtance in the Side K L of this Field, found 
to lie from K to L South 75 Degrees Weſt, 10 Chains 
oo Links. 

From L to the deciding s let fall the Perpendicular 
LM, then is L M the Weſting, and K M the Southing 
of the Line K L; that is, the Point L is as much South- 
ward from K as the Line K M, and as much to the Weſt- 
ward of it as the Line L M. 

In the Triangle K ML, there is given the Angle K 
75 Deg. and L 15 Deg. and L K 10 Chains, or 1000 
Links; to find K M the e and ML. the Weſt- 
ing, by Caſe I. aforeſaid. | 


As Rad. — — — _10.00000 
To Side K L 1000 Links — 3.00000 
So Sine of the Angle K ——75 Deg. 9.98494 
To the Weſting L M—gb6 Links, 
which 1 is 9 Chains 66 Links. — 2.98494 


As Rad. — — io oo 
To Side K L 1000 Links 3.00000 
So Sine of Angle L 15 Deg. 9.41299 


To the Southing K M, 259 Links, 
which is 2 Chains 59 Links, both 2.41299 
agreeing with thoſe found by the f 
Tables. . 


But in Caſe fad it ofien n happens that there be odd . 


you may take the Chains an Ry all in one Sum, ” if 
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hey were a whole Number, and work with them, and 
the Anſwer will come out in Links, 3 


Example of the Side G H of the Field, which is South 


; Inſtead of 5 Chains 56 Links, ſet down 5 56, vie. Links, 


draw or imagine the Perpendicular HN to be let fall from 
H to the Meridian d d, it will fall in the Point N, and 


then is conſtituted the Triangle HN G; in which is given 
the Angle G 69 Deg. and its Complement H, 21 Deg. 
and the Side G H 556, to find G N the Southing, and 


NH the Eaſting. 


As Radius. kP — _. I0,00000 
ToGH  — — w—; — 2.74507 
So Sine of G—69 Deg. — 9.97015 


To the Faſting HN—520 — — 2.71522 
Again, 


As Radius — — — — _ 16.00000 
To GH 555 — — 2.55432 
So Sine of N 21 Deg. — — 9.97015 


To the Southing G N-—200 —— 2.29939 


The Northing, Southing, &c. of all the reſt of the 
Sides, may be found by Calculation, by the ſame Method; 
but it is needleſs to repeat' them all, for all the Friangles 


are conſtructed by letting fall Perpendiculars from the ſeve- 


ral Angles to their reſpective Meridians ; as PL, or D Q, 


is the Eaſting of the Line LD and PD, or LQ is the 
Northing of the ſame; and fo in the reſt. ; 


How to phit this Field by the Help of the foregoing Table. 


; Suppoſe you would begin. at D, the Weſtermoſt Angle 
in the Field, draw the Meridian 4 a towards the Leit- 
Hand Side of your Paper, and in that aſſume a Point, as 


Then 


„ 


D, to begin at, and procecd to E, &c. 


Then look in the Table, you find D E in the firſt 
Column, againſt which you find [Bearing] N E 42, [Di- 


flance] 5 Chains 00 Links. But theſe firſt Columns are 


only of uſe to conſtruct the Table: The four laſt Columns, 
viz. thoſe of Northing, Southing, Eaſting and W:/ting, are 
what we are now to have recourſe to, „ 


Againſt D E you find Northing 3,71, viz. 3 Chains 


1 Links; therefore (having fix d your Scale to the Size 


of the Paper that you intend to draw the Plot upon) ſet 


3 Chains 71 Links, or 371 Iiinks upon the Meridian @ a, 
from D to Z; and from Z ere& the Perpendicular Z E. 
Then look in the Column of Eaſting, and againſt D E 
you find 3.35, viz. 3 Chains 35 Links: Set 3 Chains 
35 Links, or. 335 Links off upon the Line or Perpendicu- 
Z E from Z to E, and draw the Line D E. 
Then through E draw the Meridian & 6, parallel to a a; 
and from E raiſe the Perpendicular E F, and then looking 
in the Table againſt EF, you find Eaſt 4 Chains; and 
there being therefore no Northing, Southing, nor Weſting, 
ſet 4 Chains oo Links, or 400 Links from E to F. 
Then through F draw the Meridian 44, parallel to bb; 


* 


and, looking in the Table againſt FG, you find Northing 


3.95, that is, 3 Chains 95 Links, or 395 Links, and 


Faſting 0.63, wiz. o Chains 63 Links; ſet the Northing 


395 upon the Meridian dd, from F to m, and at m raiſe 
the Perpendicular m G; upon which ſet off the Ea/tmg 
63 Links from m to G, and draw the Line F G to repre- 


ſent the Side of the Field F G. 


Now, having plotted from D to G, the next Line is 
GH; look therefore in the Table againſt & H, you find 
againſt it Southing 1.99, viz. 1 Chain 99 Links, or 199 
Links, and Eaſting 5.21, or 521 Links; therefore thro 
G draw the Meridian e # parallel to d d, and from G ſet 
off the Southing 109; which, becauſe it is Southing, ſet it 
downwards from G to N, and at N erect the Perpendicu- 


lar NH, upon which, ſet off the Eating, 521, from N 


to H, and draw G H for the next Side of the Field. 
Through H draw the Meridian F/, and look in the 
Table againſt H I (the Side next to be laid down) and a- 
gainſt it you find Southing 566, and Eaſting 412 ; ſet the 
Saut hing, 566, upon the Meridian downwards from H to 
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and from n erect the Perpendicular » I, upon which ſet 
off the Zaſting, 412, from » to I, and draw H ] for the 
Side or Hedge next to be drawn. 1 
1 — next being Ls _ in the Ty I K, and 
inſt it nd Southing 297, an efting 268; 
* * firſt drawn the Meridian þ h, through 
the Point I, parallel to ff) ſet the Southing 297, from I 
to 33 and from q erect the Perpendicular q K ; upon which 
ſet off the Meſting 268, from to K, and draw I K for 
the Rath Side. | '$. | | 
Through K draw the Meridian gg, parallel to þ ; and 
looking in the Table againſt K L (the Side next to be laid 
down) you find Sout hing 259, and Męſting 966; ſet the 
Saut hing 259, upon the Meridian g g downwards, from K 
to M, and at M raiſe the Perpendicular ML, upon which 
ſet the Maſting, 966, from M to L, and draw K L, for 
the ſeventh Side, | | 
Laftly, Look in the Table for L D, and againft it you 
find Northing 555, and W/ting 497; ſet the Northing 555, 
upwards (becauſe it is Nerthing) from L to Q: upon the Me- 
ridian c firſt drawn through L (parallel to þ Y) and from 
Q ere& the Perpendicular QD, upon which ſet the V. 
in 497 from Q to D, and if (as I obſerved before) your 
Northing was equal to your Southing, and your Eaſting and 
Maſting alſo equal: And if you have plotted exactly ac- 
cording to the Table, the Perpendicular QD ſhall bring 
ou exactly to the Place departed from; and the Line 
D being drawn, the Scheme DEFGHIE L fhal 
exactly repreſent the Field to be plotted, and may after- 
wards be reduced or divided into Triangles, in order to 
be meaſured or divided according to the Directions in the 


foregoing Part of this Book, 


© * 
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5 Sumer, 
Of the Uje of the Tabie of Logarithms. 


T HIS Table needs not much Explanation, becauſe the 
Title of the Columns explains what they are for: In 
each Page are Six Columns, the firſt, third, and fifth being 
the Number, and the ſecond, fourth, and ſixth the Loga- 
rithms of their reſpective Numbers ſtanding againſt them. 


Example, : 

Suppoſe I would find the Logarithm of 348, I look in 
the firſt, third, or fifth Column under the Title N. and 
I find in the third Column the ſaid Number 348, and find 
zgainſt that 2.541579, the Logarithm of 348 required. 

It is to be obſerved, as a general Rule in Logarithms, 
that the Index or firſt Figure of the Logarithm, towards 
the Left-Hand, is always one leſs than the Number of Fi- 
gures in the Number propoſed; thus in the foregoing 
Number 348, becauſe it conſiſts of three Figures, or Places, 
the Index or firſt Figure is 2, vix. 1 leſs than the Number 
3, Tc. ts,” - 
Hence, by having the Index of any Logarithm in the 
fourth Term of a Queſtion, you may determine how 
many Figures are in the Number that it repreſents; for if 
the Index be 2, there are 3 Figures in the Number required, 
uz, if the Logarithm be 2.564666, it is certain there are 
three Figures in the Number, which, by looking in the 
Table, you will find is 367. | 

But ſuppoſe in the Anſwer to a Queſtion, the Logarithm 
required is 3:5237 40, and I deſire to know the Number 
belonging to it, I look in the Table, but finding no ſuch 
Index as 3, I look for 2.523746, and againſt that I find 
Number 334, but conſidering that my fade being 3, I 
muſt have four Figures in the Number required, I add a 
Cypher to 334 on the Right-Hand, and then it is 3340, 
Faich is the Number belonging to the Logarithm 2.523746. 
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Rs S'zc T. III. 
The Uſe of the Table of Sines and Tangents. a 


14 HE Table is diſpoſed in half Pages, ſo that in the 
firſt Page you have oo Degrees and 1 Degree. In the 
ſecond 4 Degrees, and 3 Degrees. In the third 4 Degrees 
and 5 Degrees, c. and theſe go on to 45 Degrees; and 
then return backward along the Bottom, from 45 to 90 
Degrees; ſo that in the half Page, where there is 5 De- 
grees at the Top, there is 84 at the Bottom; and in all 
other Caſes, whatſoever Degree is at the Top, the De- 
«gree at the Bottom added to it makes 89 Degrees, which, 
with the Minute on each Side added together, making one 
Degree, makes always in all go Degrees; and hence the 
Sine of any Degree is the Sine Compliment of that Degree 
ſubtracted from 90; and therefore the Uſe of the Ta- 
. : - 
If it is required to find the Sine or Tangent of any 
Degree or Minute under 45 Degrees, find the Degree at 
the Top of the half Page, and the Minute on the Lett- 
Hand, and againſt that in the common Angle under the 
reſpective Title, whether Sine or Tangent, you have the 
Figures. required, Ml, 


Example. 


I defire to find the Sine of 7 Deg. 40 Min. Look for) 
Deg. at the Top of a half gh (becauſe it is leſs than 
45) and under the Title [Sine] and againſt 40 Min. you 
find 9.125187, which is the artificial or logarithmal Sine 
of 7 Deg. 40 Min. required. ; : 
or the Tangent of 7 Deg. 40 Min. look at the Top 
of the half Page for 7, as aforeſaid, and on the Left. 
Hand for 40 Min. and under the Title [Tangent] you find 
9.129087, the Tangent of 7 Deg. 40 Min. required. 
But if it is required to find the Sine or Tangent of 
any Degree and Minute above 45 Degrees, look at the 
Bottom of the half Pages for the Degrees, and upon the 
Right-Hand for the Minutes, and in the common Angle 
| | Jo; 
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have the Sine or Tangent required, obſerving always 
to take the Title [Sine or Tangent] at the Bottom of the 


half Page, and over it, againſt the Minute propoſed (found 


in the Right-Hand Column of the Table, as above dire&- 
ed) you have the Sine or Tangent required, _ * 


" xample, 


I defire to know the Sine and Tangent of 51 Deg. 


30 Min, look for 51 Deg. at the Bottom of the half Pages, 


and over it, and againſt 30 Min, on the Right-Hand, find 
9.893544, and over the Title Tangent, 10.099395, the 
Sine and Tangent requir'd. . e 
But ſometimes the Sine Complement, or Tangent Com- 
plement oſ an Angle is required, in which this general 
Rule may be obſerved; that the Sine Complement of any 
Angle is the Sine of the Complement of that Angle to go; 
thus the Sine Complement of 30 is the Sine of 60; and 
the Sine Complement of 55 is the Sine of 35, Sc. Ob- 
ſerve the ſame in the Tangents and Tangent Complements. 
This I think a ſufficient Direction, for the Uſe of the 


Table of Sines and Tangents; but left any thing ſhould 


be wanting, I ſhall only add a Method, how any Figure, 

or Row of Figures, in any Sine or Tangent, if defaced 

or obliterated, may be recovered ;. which is thus: | 

. Suppoſe a Tangent is miſprinted or obliterated, and you 

can ſee in the Table the Sine and Sine Complement, the 

Rule is, 

Subtract the Sine Complement from the Sine added to 
Radius, the Remainder is the Tangent of the ſame De- 
gree and Minute. Ter 2 ent 


E xample. 


Suppoſe the Tangent of 54.20 . were by ſome Accident 
obliterated, but the Sine and Sine Complement are. viſible, 

From the Sine of 54.20 added to Radius, 19.9097 82 

Subtract the Sine Comp. of 54.20 — — 9.765720 


The Remainder 15 — — — 10.144062 
This 10. 144062 is the Tangent of 54. 20 * 
2. up- 
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2. Suppoſe a Sine is miſprinted or defaced, and the 
Sue 2 and Tangent appears legible, the Rule is, 


Add the Tangent and Sine Complement together, and from 
their Sum cut off 1 or Unit, Sharks the Lefi- Hand, 
and the remaining Figures ſhall be the Sine GE 


Example. 


I defire to know the Sine of I 50, * the Se 
Complement and Tangent given. 


To the Tangent 37.50 — —_ — 9.890204 
Add Sine Complement 37.50, — — 9.897516 


Sum is the Sine of 37.50 — — — 19. PATE | 


Wo — — 


The Sum is 19. 787720 from which cut off the 1 to- 
wards the Left-Hand, the Remainder is 9. 787720, the 
Sum of 37.50 required. 


Note, What is ſaid of the Sine and Tangent, or of 
finding them, may be ſaid of the Sine and Tan- 
gent Complement, the Method being the ſame, the 

dine Complement of any Degree being only the 
Sine of its Complement to go, as above obſerved. 


3. Suppoſe the Tangent, as alſo both the Columns of 
Sines (viz. Sine and Sine. Complement) were defac'd or 


not legible, yet you may, by the Help of the Tangent 


only, recover the 1 Complement, and vice verſa; 


and the Rule i is, 


Subtraft the Tangent of any Degree and Mi nute from 
© twice Radius, the inder is the Tangent Comple- 
ment of the ſame Degree and Minute; and conſe- 
— ſubtract the Tangent Complement of am Degree 

mute from twice Radius, nd Remainder is the 
| —— 77 the : 


Example, 
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; Example. | f 
, 1 deſire to know the Tangent of 39. 45. | 1 : i 
| From twice Radius — — — — 20.000000 1 
, Subtract the Tangent Com. 39.45 10.080038 if ii 
— — 1 
The Remainder i is — — — 9.919962 A 
Which 9.919962 is the Tagen of 39.45 required. 1 
But 4. The Secants may alſo be deduced from the 1 
Sines and Tangents; and this may be of great Uſe, þ 
when a Table of Sines and Tangents only can be had : lj 
But a Secant is upon ſome particular Occaſion required, 1 
and that may be done from either of theſe two Pro- 1 
portions. 19 
1. As Sine Comp. to Radius, 0 Radius to Secant. — 
5 As Sine to Radius, ſo Tangent to Secant. 1H 
Hence in the firſt, the Rule is, — 1 
Sabtract the Sine Complement of any e om twice " 
ry | —_— the Remainder i is the Secant of that Degree. | f g 
- | 
e | Example. ol 
I defire to know the Secant of 35.40. | bf 
From twice Radius — — | — += 20,000000 . Mi 
f Subtract Sine Comp. 53.40 — — 9.909782 ; 
Jy | 
it Remains — =—, — — 10.090218 
3 . f RE 1 
Which 10.090218 is the Secant of 35. 40 required. 
m The ſecond Proportion is, 
pe As Sine to Radius, ſo Tangent to Secant. Hence the 
7 Rule is, 
ee 
be SubtraF the Sine if any Degree Som the ——__ the 


ſame, with Radius added to it, _ Remainuer is 
the Secant of the ame, 


t, N Example. 


es — — Prodlical Surging, - 


3 Example. | ; 


In the aſt Inſtance for the A t of 35.40. 
rom the Tangent of 35.40 with Radius 
i a ee LENS r9llgyoy 

Subtract the Sine of 35.40 — — =— 9.765720 


—— — 


ky. 


_ There remains — — — — 10.090217) 


Which 10.090217 is the Secant of 35.40, differing 
only an Unit in the laſt Place from the former, which | 
is inconſiderable, and may be ſufficiently accounted for. 

For a further Demonſtration of theſe Proportions, ſee 8 
my Supplement to the laſt Impreſſion of Barrow's Euclid, 
3 be had at Mr. Mod's at the Dove in Pater-noſter- 

070. | 


i 
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To reduce any given Plot of any Survey of a 
County, Eftate, or Farm, from any Scale to 
a Leſſer. | 
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Uppoſe J would reduce the Incloſure, A B C DE xX, 
to a Scale of half the Size, and that the Plan ſhould 
poſſeſs juſt half the Space it now poſſeſſes in 
Length, and alſo half in Breadth, which would Zig. 81, 
reduce it to one Fourth of the Superhcies.. 

Firſt, Encloſe it with the Square FG HI, and divide 
GH into any Number of equal Parts, as in the Points 
abc, &c. 1 do the ſame by the Side F 1, and draw 

the Lines aa, bb, &c, © 5 hs | 

Then ſet the ſame Diſtance F a, 4 ö, &c. which are 
| equal, from F tog, þ, i, &c. and allo from I upon the 
Line I H, for the Points g, b, i, and draw the Lines gg, 

hb, i i, &c. to croſs the Lines a a, h b, &c. at right Angles; 

then ſhall the whole Square FG H I be all divided into 

little Squares. | 5 

This done, draw another Square K L M N, whoſe 
vides K L and MN let be juſt half as long 
is the Sides FG and H I of Fig. 80, and the g. 82. 
aides K N and L M, juſt half as long as the | 
ides F I and G H of the ſaid Figure: Then divide K N 

and alſo L M into juſt the ſame Number of equal Parts, 
sFI and G H, (viz. 7 in this Example ;) then will the 
Diviſions be juſt half the Length of the Diviſions in Fig. 81, 
Mark theſe alſo with a 5 „ &c. Set alſo the ſame Divi- 
ons from K towards L, upon the Line K L, and from 
N towards M, upon the Line NM, and mark them g h i, 
ke. And by the Help of theſe Diviſions, make the leſſer 
quare K LM N, Hg. 82. into juſt as many ſmall Squares, 
by drawing the Lines a a, b b, cc, &c. to croſs the Lines gg. 
b,'&c. at right Angles; then have you juſt as many ſmall 


ares in the leſſer of the great Squares, as in the bigger. 
| 8 Then 


Oe rr 


= — IP tas Poets. 6 
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Fhben {ſuppoſe you begin at the Angle A) obſerve when 
in the Original or larger Draught, the Angle A fal 
which you find toward the ELeft-Hand Side of the But 
tom of the Square, mark'd at the op ; therefore j 
the ſame Square [& II in the leſſer Draught, and in tt 
fame Proportion towards the Left-Hand Side of it, _ t 
wards the Bottom, aſſume the Point for A; and f 
thence obſerving, that the Line AF croſſes the Bottor 
Line of that Square, two Fifths from the Left-Hand 30 
tom Corner, toward the Right-Hand, croſs it ſa in yqur ne 
Draught Again, it croſſes the Right-Hand Bottom Cat 
ner of the ſecond Square below & V therefore deſcribe it 
in the new. e and fo carrying it on to croß f 
ines m m and 72 u. in the fame Proportion above 
Line c, as in the Ori inal, and A determine the Poi 
B in the third Square, below » 9, in the fame 1100 
tion towards the Right-Hand and the Bottom 1 it, 
{mall Draught, as you ſee in the Original. 
Proceed in the ſame Form with 15 Sides BC ; 
DE, and EA; and alſo with the. Parti ions 2&0 FC 
K, and L M; ; then have you. the Plot Haid down to 
m I 38. yet beating all the Proportions in it ſelf © 
E 1175 9 7 And as the Diviſions in the | 


e uſt half as 5 Jong &þ the Divifiong in ! 
ag 9 Sale of an Chain Y Fan Chains, one | 
Sc. is juſt half as long: 1 in the latter as in the þ 


mer. 


Note, The, Divi ions 1 the $0 1 
made Juſt Half as Fl Tr Jiuifzqns in the,oth 
is, becauſe in this Fxample the Plot wo papa 
be reduced ta half the Scale; but by. t 's Jong 
any Plot may be reduced to any Prapertim: 


In Mane, 


Example. 


Let it be required to reduce any large, Map of, Di 
four Sheets of an uncommon Size and. ungen po 
ſons, to one Sheet of Paper much leſs, or hanc ſomely 
anſwer the Size of any Book propoſed that. it is wh 
printed in, ( Place that it is intended to be fitted exa 
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undſome Form, and in an exact Square or Parellelogram, 


im; in which you encloſe the large original Draught, 
ar the fame Proportion to the Sides of it, as the Ends of 
lefler bear to its Sides, always taking Care to include 
; longeff Dimenſions of the Map to be reduced, and, if 
Form is not proportionable to the Paper you are to re- 
it to, leave the reſt of that Part of the ſmall Draught 
the T'itle or other Imbelliſhments, or to expreſs what 
+" County, Foreft, or Eſtate, that blank Space is 
t Of. | - 
aving thus drawn the Out-Lines of both, divide the 
p and Bottom Out-Lines of the large Map, into any 
petent Number of equal Parts (the more, the ,more 
;) and keeping your Compaſſes carefully at that 
it begin at the Top of each Side, and ſet as many 
al Parts as each Side will admit (it is no Matter 
ther it ends at the Bottom in an equal Part ;) then 
Lines from each Diviſion at the Top to its reſpec- 
Diviſion at the Bottom, and croſs theſe Lines at 
it-Angles, by Lines drawn croſs the Map, from each 
ion on one Side, to its reſpective Diviſion on the 
Side; then will your Map be all full of little 
hen divide the Top and Bottom Lines of the ſmall 
ght into exactly as many equal Parts as the ſaid 
in the Original (and then the Diviſions will be 
an in the Original, according to the intended Dif- 
de in the Bigneſs of the Maps;) and keeping the 
paſſes exactly at that Extent, ſet the ſame Diviſions 
each Side, and by the Help of them rule it alſo in- 
ares; and then transferring every Thing remarka- 
Whether Roads, Rivers, Hedges, Churches, or what- 
elſe is worth Notice, from the Original to the ſmall 
ght, placing every Thing in, or tracing it through 
eſpective Squares; from one to the other, and in'a 
2 | due 
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| Firſt, Draw the Out-Lines of the Paper you are to re- 
wee your Map to, or to draw the new one upon, in a 
your Paper will admit, and the Shape of the Draught 


e.. V 
,, Encloſe alſo all the Map that is to be re- 
jeed in a Square (if the Place you are to reduce it to, 
a Square) or a Parallelogram; but if it be a Parallelo- 


0 a 
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due Proportion, and you will have exactly the greater 
Map in the leſſer, but to a ſmaller Scale, in Proportion 
to the different Lengths and Breadths of the two Draughts; 
and the Method of tracing Roads, Rivers, &c. is the ſame 
as above expreſs d, in the Uſe of Hg. 81 and 82. 


Note, A Map or Draught may be enlarged by the ſame 
Method inverted, viz. ruling the white Paper with 

| Diviſions and Squares bigger than the Original, in 
Proportion to the Difference of the Scales; but it is 
not always adviſeable, becauſe there is 1 Room in a 
great Map to expreſs ſome- remarkable Things that 


cannot be contain'd in a ſmall one, 


* 


8 E C T. II. 


How to reduce a Survey of an Eftate, Farm 
Kc. from any Scale to a leſſer, according ti 

any given Proportion, only by the Help of « 
Sector, and a Pair of Compaſſes. | 


[| Shall inſtance in the foregoing Field, A3 th 


Fig. 81. CDEX, to be reduced to a Scale of halt 4d 
| the Quantity, or as it is ſaid | k 
As 2 to 1, or as 10 to 5, &c. 2 
Having firſt determined which is North, South, Ea | 
and Weſt, of your original Draught, and (as Conveni- th 
ency will permit) put the North Part towards the Top of 
the Book; draw a Line at Pleaſure, either through tie 75 
Plot, or at ſome ſmall Diſtance from one Side of it; ve 4 
ſhall here chuſe the latter, and draw the Line FI at ſone © 
Diſtance from the Side of it, and let it be a North and ns 
South Line, becauſe then it will ſerve for one of the Boun- pal 
dary Lines, it being on the Weſt Side of the Draught, _ 


and in it aſſume two Points at Pleaſure, at a competent 


Diſtance aſunder, as the Points F and I, 0 
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On the Weſt, or Left-Hand Side of your | 

ſmall Draught, draw alſo the Line FI; and g. 82, 
then taking the Extent FI in the Original, in 
your Compaſles, open the Sector, till the Compaſſes (kept 
at the ſame Extent) will reach from 10 on one Leg, to 10 
on the other, on the Line of Lines, or equal Parts on 
the Sector; then, keeping the Sector at the fame Opening, 
ſt one Foot of the Compaſſes in 5 of the faid Line, upon 
one Leg of the Sector, and bring the other Point into 5, 
on the other Leg of the Sector, and with- that Extent, 
and one Foot near the End of the Line FI of the leſſer 


Map, extend the other Foot towards the other End of 


the Line, and, with the two Points of the Compaſſes, 


make two Marks, of which let the uppermoſt be F, and 


the loweſt I, as in the Draught. 


Note, The Reaſon of placing the Compaſſes upon 1o, 
and then upon 5, is becauſe the Map is to be reduced 
in Proportion, as 10 to 5; and although as 2. to 1 
is the ſame Proportion, yet the ſmall Diviſions are not 


ſo readily and exattly found in Numbers near the Cen- 
ter of the Sector, as in thoſe more remote; nor will 


the Sector take ſuch a large Extent (if required) in 
the former, as in the latter, 7 


Then extend the Compaſſes from the Point I in the 
Original, to the Point E; and keeping the Compaſſes at 
that Extent, open the Sector, till the two Points: fall in 
10 10, of the Line of Lines; and, keeping the Sector fo, 
ſet one Foot of the Compaſſes in 5 on one Leg, and bring 
the other Point into 5 on the other Leg; and, with that 
Extent, and one Foot in I of the leſſer Draught, ſweep 


the Arch E. | 
Set one Foot of the Compaſſes in F, in the Original, 


and extend the other to E, and, with that Extent, open 


the Sector, till the Compaſſes will ſtand in 10 10 of the 
Line of Lines, with the Sector at that Opening, and ſet 
one Foot of the Compaſſes in 5, and contract the Com- 
paſſes till the other Foot will fall in 5 on the other Leg 
of the Sector; and, with that Extent, and one Foot in 


F of the new Draught, croſs the Arch E in E. | 
83 Ne ct, 


\ 
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Next, extend from 1 to the Angle D in the Original, 
and, as before, ſetting that Extent from 10 to 10, keep 
the Sector ſo, and contract the Compaſſes, till they only 
extend from 5 to 5 on the Sector; and, with that Extent, © 
and one Foot in I of the ſmall Draught, ſweep the Arch 
D: Likewiſe extend from F to D, and, with that Ex- 
tent open the Sector, till the Points fall in 10 10, of 
the Sector, and, keeping it ſo, extend from 5 to 5 on 
the Sector, and with that Extent, and one Foot in F, 
croſs the Arch D in D. „3 


Note, That if the Extent I D, or any ather, be fo ſhort, 
that though the Sector be quite ſhut, yet the two 10's 
at the Ends of it cannot be brought near enough tage- 
ther, you may, inſtead of 10 10, 5 5, we © 6, and 
3 3, or 2 2, and 11, or any other two Numbers 
that bear the ſame Proportion as 10 to 5. 


Proceed in the ſame Manner to find all the reſt of the 
Angles or Points required, as I, C, K, B, F, A, X, L, 
as alſo H G and M. And when there are only Right 
Lines, draw them between their reſpective Points, as AX, 
XE, ED, DC, and CB; alfo L M, IH, F G and 
G K, they are the Lines required. 

But where there is a Curve, as A F B, either find the 
ſeveral Points in it, , 5s, t, by the foregoing Ditections, 
and carry the Curve through them from A to B, or elſe 
draw the Right-Line AB, and from Z (the Point in the 
Right-Line, where the Curve is fartheſt from it) to F 
(the Point in the Curve fartheſt from the Line A B) 
and make the Off-ſet Z F in the new Draught, half 
the Length of F Z in the Original, and F is the Point 
through which to carry the Curve, and is ſufficiently ex- 
act in moſt Caſes; but the more Points are found where 
a Curve is irregular, the more exact the Work is likely to 
be: And, indeed, this Method of reducing is fo expedi- 
tious, that the whole Work may be perform'd in leb 
Time than theſe Directions can be written, or the two 
Maps ruled into Squares; but in Land-Maps, or other 
Plans that are very full of Work, it is better to uſe 
Squares; though this Method is much more expeditious 
tor Surveys, or any Plan that conſiſts moſtly of ant 

N | ut 
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But there is another Way to reduce a Plot when'only 
the Out-Lines are required, as it often happens in a Field, 
Wood, or more particularly in a Chaſe, Common, or Fo- 
reſt, where only the Oit-Liries; to repreſent the Shape of 
the Whole, are required ; and the Method is, 

Draw Lines ol any Angle to all the reſt, and divide 
one of the Sides next to the ſaid Angle, into two Parts, 
in the fame Proportion as the Scale is to be reduced, and 
from that Point dia Lines parallel to each Side, till 
they touch the next Line drawn from the firſt Angle, Cc. 
Theſe Lines thall encloſe the Shape of the Field, Foreſt, 
Sc. in its, juſt Form, and reduced to the propoſed Scale; 
but this Way of reducing, requires all the Sides or Boan- 
daries to be Right-Lines. Ee as | 


Example. 


Let the Field or Plot A B CD E be tobe 
reduced to a Scale in Proportion to it ſelf, as Fg. 83. 
3 to 5, or to three Fifths of the Scale it is 0 
now in. „ „ 
From any Angle, as A, draw Lines to all the reſt, as 
AC and AD (for AB and A E are Out-Lines, and 
drawn before) then, becauſe the reduced Draught is to 
be a Scale three Fifths as large as the Origia, divide ei- 
ther of the Sides adjacent to the Angle A (from whence 
the Lines were drawn) into five equal Parts, and ſet three 
of the ſaid Parts from A to TF. | 
Draw F G parallel to B C, and continue it till it 
cut A C in G. Then from G draw G H parallel to 
CD, to cut A D in H: and laſtly, from H draw H I 
parallel to D E, to cut A E in I; then is AF GH the 
true Shape of the Field AB CD E, and reduced to a Scale 
in Proportion to the ſaid Field A B C D E, as 3 to 5. 
The Proof of this is deduced from Theor, XV. for it 
is there proved, that as A Fto AB, ſo AG to AC; 
and, as A G to AC, ſo A H to AD. All, as AH 
to A D, fo A to A E, becauſe F G is parallel to B C, 
6H OP, and HI tb DE; and therefore eacti'Sids 
FG, GH, HI, and I A, are in Proportion to their 
reſpective Sides of the original Plot, to which'they are ſe- 
verally parallel, as 3 to 5; as was propoſed. i ö 
"0 4 C'F AE? 
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CHAP, XII. 


r to reduce a Plan of an Eſtate, Garden, | 
&c. to a Proſpect, as it will appear from 


any Point conveniently ſituated ſo ſufficiently 
near the Eſtate, and of ſuch a competent Al. 


titude above the Horizon, that from thence. 


all the Plan or Eſtate may ge ſeen, whether it 


be from the Top of a Hou or Steeple, or 


From any umaginary Point Man d. 


1 T is very evident, that the farther diſtant any Objedt i Is, 
the leſſer Angle it makes at the Eye; and hence in any 


Plan with parallel Sides, whether Square, Parallelogram, 


&c. although the End fartheſt remote is of the ſame 
Dimenſion with that End next the Eye, yet it ſhews leſs, 
and the containing Sides ſeem to incline, as they recede 
from the Eye, and that in-a kind of reverſe Proportion 


to that of a projected natural Tangent Line, whoſe Radius 


js the perpendicular Height of the Eye above the horizon- 
tal Line of the Plane. 


For, whereas the Tangents are projected by transferring 


the equal Diviſions of the Quadrant, or Quarter of a Cir- 
cle, to the Tangent Line, where they become unequal, 


and increaſe as they procced upward: This is done by 


transferring the equal Diviſions of the Tangent Line (by 
Lines drawn to the Center) to the Circle, where they 
become unequal. | 


ale 


Draw the Quadrant B C upon the Center 


Fig. 84. A, and ſet, ſuppoſe, 80 Degrees of the Chords 
= from B to e, and draw the Tangent Line BD, 
perpendicular to A B, and through e draw A # to cut 
BDin D; then is BD the Tangent of 80 Degrees to 


dius A B. 
* Then 


ieee 
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Then (inſtead of dividing the Arch B 2 into four equal 
Parts; which would project the unequal Diviſions on the 
Tangent Line B D to every 20 Deg.) Divide the Line 
B D into any Number of equal Parts, as ſuppoſe 4, in the 
Points g, i and i, and draw the Lines Ag, Ai and A, 
and they divide the Quadrant unequally in the Points 
0; and s, and conſequently, make unequal Angles at the 
Center A, decreaſing according to their Remoteneſs from 
the Point B; fo that though the Space D! be equal to 
the Space B g, yet by reaſon of the Remoteneſs of the 
Space D / from the Center A, compared with the: Di- 
ſtance of the Space Bg from the ſame, the latter poſſeſ- 
ſeth the Arch Bt of the Quadrant, or appeareth to make 
at the Center A the Angle B A/, about 35 Degrees, 
whereas the Space D m poſſeſſeth but the Space e n of 
the ſame Quadrant, or makes at A only the Angle D A m,* ” 
viz, not 2 Degrees. - - | „ a} 

From hence it is eaſy to conceive, in what Proportion 
Qbjefts of equal Magnitude are increaſed or diminiſhed, 
according to their Diſtance from the Eye, and their Poſi- 
tion with reſpect to it. And this I think ſufficient, to in- 
troduce ſo much of Perſpective, as is neceſſary for turning 
a Plan into a Proſpect, by the Help of a general Notion 
of Triganometry, d ot] 2] 


E xample, | 


Let the Parallelogram AB CDE F, conſiſting of 
Gardens, Orchards, and other Diviſions, as are expreſ- 
led, be to be reduced to a Proſpe&t from REES Ks 
the Tower or Steeple at A, ſuppoſing the Zig. 85. 
Height of the 'Tower to be 96 Foot, the ** 
Length of the whole Parallelogram A D (equal to B C, 
or EF) to be 576 Foot, and the Breadth B F, equal 
to CE, 180 Foot. : 

Wis Soo 8 | OS 

Firſt, 0 Baſe A D, the Length of the Parallelogram, 

576 Foot. | . 

Secondly, The Perpendicular, the Height of the Tower, 


To 
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To find the Hypothenuſe, or Diſtance from the Eye 
at the Top of the Tower to the Point D, the remote 
CCL e . 


As the Line A9? 576 — * VA 
To Rad. — — — 1 0.00000 
o the Height of the Tower «= g6 —— 1.9822) 


A 

To the Tangent of the 2 ls 
which the Tower will — 9.28 9.22105 
at the Eye at ) | 


Then, 


Tote yi ne For af 9.94 
To the Height of the Tower = 


- 6— — — wn 


To the Diftance from the 
Eye to the Point } 44 N 76e 
Again 


As * Diſtance of the Eye 
from the Point D N £ 34 2.76618 


To Rad. a 8 — _ TLO0,00000 
So half the Breadth of the Pa- 
rallelogram DE $ Wy rn, FOR 


— 
To the Tangent of che Angle 


that the Lite DE makes at 11 
the Eye at the "_ of 0 8. #9 | 9.18 es 


Tower 
And, 


; As the Height of the Tower | 95 — 1.98227 
To Rad. — — 10.000000 


80 KA F equal to DE » 


To the Tangent of the Angle „ 
that AF makes at the bee 43.0-——_—_ 9.971% 
at the Top of the Tower. 


Laſtlj, 


2 P 
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_ Laſtly, 


As Tangent of —— 43.9 —— 0.02803 
To Tangent of — 8.46 ? 9.18806 
So half the Breadth of the Pa- | 

rallelogram A F 1 3 1.95424 
R D E Ti 14.8 —— 1.17033 


This 14.8 viz. 14:4 is the Line DE, as. it appears 


in Perſpective from the Eye, at the Top of the Houſe or 


Tower at A ; as appears thus, - 

The Line A F is ſeen but at the Diſtance 96, the 
Height of the Tower; but the Side DE is feen at the 
Diſtance of the Point, D, from the Top of the Tower 
584—— Therefore, | | 
Draw the Line O D 584, and upon that ſet off O A 
96, from O to A. Through A draw B F; and through 
D draw C E, perpendicular to O A D, and ſet off go, 
(half the Breadth of the Parallelogram) from 
A, both Ways, to B and F; and from D, Fig. 87. 
both ways to C and E; it is evident that 
although the _ D E be juſt equal to A F, yet wo 
the Eye, placed at O, it poſſeſſes no more Space, nor ap» 
pears any bigger than the Space A G, and is to be repre- 
ſented ſo contracted in its perſpective Appearance, in Pro- 
portion to its Diſtance from the Eye. 

The equal Diviſions upon the Line A D upon the Plan 
(Fg. 85,) are alſo to be diminiſhed, as their Diſtance from 
the Eye increaſes, as I have prov'd before (from Ng. $4.) that 
equal Diviſions upon a Tangent-Line make u An- 
gles at the Eye, in Proportion to their unequal Diſtanees 
from it; and if the equal Diviſions of the Line AD 
(Fg, 85.) be reduced to unequal ones, aceording to the 
different Angles that they make at the Eye, (as in Rx. 84.) 
the equal Parts of the Line A D will diminiſn as they 
appear farther from the Eye, as the Arches Bs, 9 ge, 


and oe Lak 84.) decreaſe as they proceed from B towards 


Gareth AB IR rod PP —— EE CITES - 
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ſions of the W B D, as divided i in g, i and 


as is repreſented in Fig. 86. 


Having thus — 4. the Right Squares, Fi, 85, to 


the Oblique ones, Fig. 86, transfer the Hedges or Diviſions, 
alſo Houſes, Wind- mills, and whatſoever is remarkable, 
from the ſeveral Squares i in the Plan, to their reſpective 
Squares in the Proſpet, and the laſt Draught will appear 


as the real Plan would appear, if the Eye was fix'd at the 


Place propoſed. 


Note, It is common in Perſpective, to ſuppoſe the Eye cles. 
ted to a Po of an inaccelſible Altitude above the Horizm, 


when the Magnitude or Beauty of the Praſpect requires 
it; but in that Caſe the Rules are the ſame, although 


there is not an Opportunity for an acular Proof of the Work, 
There might be Tables adapted to this Method of per- 


| 228 Perſpective, whoſe Conſtruction would be (as in 


Fig. 84.) by (inſtead of dividing the Quadrant equally, and 
the Tangent-Line unequally) dividing the Tangent-Line 
equally, and the Arch unequally ; and then, as in the Tan- 
gents, that of go Degrees is infinite, ſo here the Diviſions 
upon the Arch decreate infinitely; ſo that no leſs than an 


infinite Number of Diviſions can reach the Arch of 90 


Degrees. 
E xample. 


" Divide . natural Tangent of 80 Degrees (which is 
56712810) into (ſuppoſe) 8 equal Parts, one of theſe Parts 
is 7089102, and two of them is 14178204, Sc. as in the 
Table below, and the firſt of theie Numbers is the Natural 
Tangent of 35 Deg. 20 Min. and the ſecond is the Natural 
Tangent of 54 Deg. 48 Min. Sc. as it is alſo expreſs'd in 
the Table, where the eighth Number is the Natural Tan- 
gent of 80 Degrees: And if we ſtill continually add the 


- rſt Number 7089012 to the laſt, then the next will be 


the Tangent of 81 Deg. 6 Min. c. And thus, although 
the firſt equal Diviſion advance to 35 Deg. 20 Min, yet 
the next Addition above 80 Degrees comes but to 81 Deg. 


6 Min. and fo decreaſing infinitely, but never reaching to 


© Degrees. | 
, P. 
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Se bs 1 Tangent. 1 N Dee. "Mm. | Total Ain. 


I 7089102 | 2120 : 
2 14178204 | 54———48 3288 
3 21267 306 04——49 3889 
4 | 28356408 | 750——35 | 4235 
5 | 35445570 77 4455 
6 42534612 76— 46 4606 
7 | 49623714 | 78——36 | 4716 
8 36712816 | 80———00 [ 4800 |, 
9 | -63801918 Vi—— 6 f _ 4860. 


The firſt Column of this Table is the Number of equal 
Parts, into which the Tangent-Line is ſuppoſed to be di- 
vided, the Tangent of 80 Degrees being the eighth equal 
Diviſion. 

The ſecond Column is the equal Diviſions of the Na- - 
tural Tangent-Line. 

The third is the Degrees and Minutes correſponding to 
its reſpective Natural Tangent, againſt which it ſtands. 

The fourth is the ſame Degrees and Minutes reduced 
all into Minutes, and are the Number of Mi- 
nutes comprehended between the Beginning of Fig. 84. 
the Quadrant at B, and the Line drawn from 
A to its e Diviſion on the Tangent-Line, 


The Uſe of the Table is this, 


Suppoſe B D was a Horizontal Plan to be reduced to a 

Proſpect, and B A was a Tower, from the Top of which 
at A, you are to take the Proſpect of the Plan B D. 
Let the Length of the Plan B D be in ſuch Proportion 
to the Height of the Tower B A, that the perpendicular 
Tower may make with the Viſual Line A D, an Angle 
of 80 Degrees. 

Suppoſe the Length of the Plan B D. be 120 Yards, 
or 360 Foot, divide that into 4 equal Parts in g, i, and 1; 
then willeach Part be 90 Foot, and will meaſure equal 
upon the pot, but will diminiſh in Perſpective 3 

i cen 
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ſeen from the Point A; and I would know by Calculation 

in what Proportion _ decreaſe as they proceed towards 

D; there is this . ? | 
General R LE. 


As the Number of Minutes contain'd in the Degrees 


ſubtended by the Tangent-Line (the Height of the 


Eye being Radius) | | 
To the real Length of the Bafe, or Tangent-Line 
(which here is B D 360) | 


80 the Number of Minutes contain'd in that Quantity | 


of the Arch, which is cut by the Diviſion propoſed 
(which here is the Arch B s, determined by the Line 
A g, which is drawn from the Center A, to the 
Point g, which is one Fourth of the Tangent-Line) 
To the Number of Parts that will expreſs Bg in 
Perſpective, of ſuch Parts as the whole Plan B D 
contains 360, viz. Feet. Sg 


Hence in this Caſe, 
| | Co. Ar. 
As the Minutes contain'd in 80 2 48006. 371876 


Tdhe Length of the Plan B D — 360—2.556 30 


ne, 


To — — — — H— — <= 247—2.39199 


And, To 
Co. Ar. 


To the Length of the Plan BD — 360--2.55630- 


$o' the Minutes/in:5 the Tangent of 80 4235—3.62685 


an 8 


To: — = == — — = — 318—2.50191 


Again, 


To the Length of the Plan BD — 360--2.556320 
So the Min, in 4 of the Tangent of 88 4606--3.66232 


1. >. 4... 


To — — — — —• wm — 345--2.53838 
The Height of the Eye above the Horizon may be thus 


determined. 


To BD — — — 36.0o— — — 2.55630 
So Tangent Angle D— FOO ws — . — 9.24632 


To the Height of the Eye B A 63.5 — 1.80262 


The Height of the Eye is 63.5 Feet, or 63 Feet and a 
Half; and the Line B D is 360 Feet. 


Draw the Line B D, and upon that ſet 360 Zig. 88. 
from B to D, and at B ereCt the Perpendicu- 
VVV BY. 

Then, according to the firſt Operation, fet 247 from 
B to g, and, according to the ſecond Operation, ſet 318 
from B to i; and alſo, by the third, ſet 345. from B. to 
et; then are the equal Diviſions B g, g i, il, and ID, 
Eg. 84. truly repreſented in Perſpective, by the unequal 
Diviſions B g, g i, il, and I D, Fig. 88. and all the Parts 
will diminiſh in the ſame Proportion as the Diviſions of 
that Line do, according to. their Diſtance from the Eye; 
and doubtleſs this Method might be improv'd ; but this I 
think to be a ſufficient Hint, as to the Nature of Per- 
ſpective in general, and reducing a Plan to a Proſpect in 
particular. | | 
I think- it may not be improper to obſerve, that there 
is a Property ſomething remarkable in the Tangents, ex- 
preſs'd in the ſecond Column of the Table, v:z. 


The 
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The two Figures towards the Right-Hand in each Tani 


gent, taken together and number'd downward, advanc 


ſucceſſively by two, viz. 02, 04, 06, o8, 10, Sc. 
The third Figures from the Right-Hand. advance one in 
each Tangent ſucceſſively, 3 at the Top, and cons 


tinuing downwards, as I, 2, 3, 


The fourth from the Right-Hand lin each is juſt the Re- 


verſe of the third, beginning at 1 at the Bottom, and i Its 


creaſing by 1 ſucceſſively upwards. 
The fifth begins at the Bottom at o and encreaſes to 8, 


each Exceſs being 1 ſucceflively ; and 


The ſixth is again the Reverſe of the fifth, beginning 
at the Top at o, and advancing 1 each Time, counts 


downwards to 8. 


This Remark -may be an Amuſement, but of what 
further Uſe it may be, or what Improvements it is Cas? 


| — of, is belide my preſent ys + 
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Surveying Roads, Rivers, &c. 


Inf: A'S a Foundation to the Whole, if an Opportu- 

<> nity offers, chuſe two Eminencies, as Churches, 
tles, Gentlemens Seats, or Houſes, Ce. from each 

which you can ſee the other, and as many other 
thurches,” or other Eminencies as poſſible, the more the 
tter; you can ſee from both, and alſo the farther aſun- 
xr your Stations are it is the better; then finding firſt 

ie horizontal Diſtance between your two Stations, find 
De ſeveral Diſtances from each Station to every one of 
be other Objects, &c. as taught in Chap. III. Page 15 3. 
have you the horizontal Diſtance between each two 
the ſaid Eminencies; which, though it commonly 
s ſhort of the Diſtance found by meaſuring, yet it 
the trueſt, and will aſſiſt in correcting the reſt, pro- 
ided the true horizontal Diſtance between the two Sta- - 
ons be found; in order to which, great care muſt be 
ken to reduce all the Aſcents, Deſcents, and Curvity 
the Road to a true horizontal Line, as is taught in 

wap. VI. Page 108, and 177. : 3 | 

» Secondly, If ſome Part of the County is bounded by 
ie Sea, as, the Caſe is in many Counties of this Iſland, 


very exact in ſurveying all the Sea-Coaſts, with the 
Lntrance of the Rivers, Cc. (for the Rivers themſelves 
hay more properly be called In-Land Surveying ) and 
nake a fair Draught thereof, inſerting every thing re- 
narkable that occurs, as Towns, Houſes, Churches, 
ind-Mills, Trees, &c. in their Places; and by the 
elp of a Boat, or otherwiſe, ſet all Rocks and Sands 
ith your Compaſs by obſerving therefrom any two 
Objects in your Draught, that by means of their Bear- 
ings from -thoſe two Objects, you may truly lay them 
down, which in the Draught will demonſtrate the beſt 

ets | . T . Way 


in Yorkfbire, Suffolk, Cornwall, &c, take care, firſt, to 
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Way for Shipping to come in, and where to place your 


Buoys; and alſo the Draught will direct you where to 


place Sea-Marks to bring your Ships in beſt, &c. and be of 
conſiderable Uſe otherwiſe: However, take this Exam- 
ple; where ſuppoſe this Figure to be ſome part of the Sea- 
: Coat to be ſurvey'd; then make as fair a Draught as you 
can, drawing the River's Mouth as far up as Occaſion 
| ſhall require, and to note down every thing remarkable; 
but the Rocks and Sands which you thus take in a Boat, 
traverſe up and down till you find the Sands; as * * 
A is the firſt you light on, you being at @ ſet the Ned - 
Houſe and Free with your Compaſs, that is, find their 
Bearing from you: Accordingly let the Red-Houſe lie off 


of you S. W. 86 Degrees, and the Tree S. E. 6 Degrees; 


then to plot the ſame you muſt conſider, that as the 
Red - Houſe did lie S. W. 86 Degrees, that you at that 
Time was N. E. of the Houſe as many Degrees, and 
by a like Reaſoning you was N. W. 6 Degrees from the 
Iree ; fo that from the Red-Houſe in your Draught draw 

a Line that is N. E. 86. Deg. and from the Free draw 
a Line that ſhall be N. W. 6 Deg. for where theſe two 
Lines meet each other, will be the very Place à of the 
Sand A where you made your Obſervation, Now, as we 
will ſuppoſe à to be the Beginning of the Sand A; row 
along the ſame till you find a confiderable Bending _ 
you may do, ſounding as you go) where make two Obſer- 
vations alſo, repeating your Obſervations, as the Matter 
requires, till you are round the Sand: Then lay them 
down as you did the firſt Obſervation, whereby you 
will have pointed out your ſeveral Places of Obſerva- 
tion; through which Points draw a prick'd Line to en- 
cloſe the Sand. Thus may you proceed from Sand to 
- Sand, till you have deſcrib'd them all; and 

Hg. 87. as it is obvious that you may effect the thing, 
as well by obſerving other Objects as the Red- 

Houſe and Tree. — Bw” | 
Having deſcrib'd the Sands in your Draught, obſerve 
that there are two Paſſages for the Ships to come in by, 
.viz, one between the Sands B and C, and the other 
between the Sands A and C, and as drawing a Line 
through the middle of the ſame, then the Paſſage does 
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cut both the Church and Wind-Mill: You muſt fail 
in a Right-Line with thoſe two Objects, till you are direct- 
ly againſt the River's Mouth, where you' may turn off 
and fail up it; but the better to direct your turning 
off, Jeff you touch upon the Sands B and A, cauſe the 
Beacon G to be put up in a Right-Line with the Middle of 
the River and the Red-Houſe; then fail in a Right-Line 
with the Church and Wind-Mill, till you. be alſo in a 
Right-Line with the Red-Houſe, and the Beacon G, 
which is the very Place for turning off ; whence you 
are to fail in a Right-Line with the Houſe and Beacon 
up the River: But as to the Northern Paſſage between 
the Sands A and C, a Line being dtawn through the 
Middle of it, happening only to cut the Tree that ſtands 
alone, cauſe the Beacon H to be put up, whereby you'll 
have always the Tree and the Beacon H to dire& you in, 
and the former two Objects, the Red - Houſe and Beacon 
G, to direct your turning off. . Fl 
No, as to laying Buoys, you muſt ſound the Chan- 
nels all up and down, and put the Depths down, which 
may be beft done at low Water, eſpecially when it is a 
Spring-Tide. e, l Fm | 
A third thing to be perform'd in County Surveying, is 
an exact Survey and Deſcription of the Roads, both prin- 
cipal and croſs By-Roads, which is to be done as follows. 
_ Having a Field-Book, with wide Margins on the Right 
and Left, to enter Remarks in, the Column in the Mid- 
dle being ſub- divided into three others, and titled M, F, 
and P, to infert the Miles, Furlongs and Poles in, of your 
ſtationary Diſtances; 1 | 

Place your Inftrument at ſome remarkable Object, in 
ſome Town of Note, and inſert the Name of the Place 
at the Top of your Book, putting down 1, to denote it 
is the firſt Station; then ſend a Perſon with a white Hand- 
kerchief in his Hand along the Road, as far as you can 
ſee, and by waving your Handkerchief here, let him ſtand ; 
then obſerve him with your Inſtrument, ſetting down the 
Degrees as the Bearing of the firſt ſtationary Diſtance. 

Now, let ſome Perſon drive the Surveying- Wheel 
| from you, in order to meaſure the ſtationary Line, with 
this Caution, to ſtop at every Object ef Note as he 

by ©: goes 
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goes along, till you take its Bearing, and he to note 
down the ſeveral Diſtances for you, and whether they 
be on the Right or Left; to what Places all Roads, 
principal or bye, lead to, and how they incline, whether 
at Right-Angles or not, with the Road you are meaſuring, 
making all uſeful Obſervations : But the better to inſert 
the Nature of theſe Roads in your Survey-Book, let 4 
denote a Road in general, which if on the Right-Hand, 
put it ſo on the Right Side of the Station Column, but if 
on the Left, do the contrary, | | 
In like manner, let) ſignify a Road that inclines for- 
wards, and c when it inclines backwards; but when at 
Right- Angles with your Road, denote it with d, and when 
another croſſes yours by e; ſee Fig. 89. with the Wheel, 
ou muſt be ſure at leaſt, to obſerve the Diſtances of all 
Roads and Lanes that come into the Road you are mea- 
ſuring, in reſpe& of your Stations. | 
Vou muſt take notice of all Bridges you go over, and 
inſert your Diſtances from the laſt Station in your Book, 
with the Name of its Water, &c. So you muſt enter 
Fords and the like, as alſo the Diſtance when you come at 
a Hill, when at the Top, and when over it: And when 
you come at any Town, &c, and when at the End of it; 
not failing to enter its Name, and what may be judged 
neceſſary to deſcribe it. | "4 744 
Even in meaſuring along the Road, it will not be 
amiſs to take and enter the Bearing of every remarkable 
Objet you can ſee, as Churches, Buildings of Note, 
Wind-Mills, Towns, whether, great or ſmall, and the 
Diſtances of ſeveral Places of Obſervation from your laſt 
Station ; becauſe, in meaſuring on a great way, you 
may, only by taking the Bearings of the ſame Objects, 
lay them down, which is a very facile Way of coming 
at them. | | 
hee as full with Perſpicuity in your Obſervations and 
Entries as poſſible, obſerving theſe Directions; and having 
done your Day's Work, it will be proper to protract the 
fame, before you ſurvey any farther, whilſt you have a 
perfect Idea of the thing in your Mind. | 
However, to protract the fame, fill your Paper (the 


rough Draught is to be on) with Meridians, pretty near 
3 one 
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one another; that is, draw very many Lines paral'e!- 
wiſe: Then chuſe a convenient Place in one of tho 
Lines for your. firſt Station, and make an Angle with 
that Meridian equal to the firſt Angle of Obſervation, 
whereby you will have the true Poſition of the firſt ſta- 
tionary Line: Then take its - ſeveral Diſtances (out of 
your Book) and lay thereon, whereby you will have the 
true Places of the Objects of Note, and where you took 
Remarks: Draw theſe Objects and the Bearings of the 
reſt obſerv*d. OE | | 

As ſuppoſe a Church, a Mile or more from the Road, 
did bear from you N. W. 76 Degrees, you muſt apply 
the Center of the Protractor to the Place of Obſervation, 
and at the Degree of Bearing make a Mark, by which, 
and the Point of Obſervation, draw a Line long enough ; 
then do the ſame at the other Place where you obſerv'd 
the ſaid Church; and where theſe two Lines meet or 
interſect, will be the very Place of the Church in your 
Draught. 1 5 | | 
In the fame Manner all Buildings of Note, Wind- 
Mills, &c. are to be protracted ; and if you thus lay down 
a Village in your Draught that is ſome Diſtance off, you 
muſt diſtinguiſh it by writing againſt it; But Market- 
Towns may be diſtinguiſhed therefrom by a different 
Character, or the like, And as to the protracting Vil- 
lages in the Road, where Houſes ſtand ſcattering on both 
Sides, you muſt be govern'd by your Book, for thcſe 
enter'd on the left Margin, muſt be put on the left 
Side, and the like. | | 
Roads muſt be deſcrib'd with black parallel Lines, 
where there are Hedges; but in open Places without any 
Hedges, by prick'd Lines: Alſo you may put down 
the Quality of the Land, whether Arable, Common, 
Mooriſh, -&c. And if the Road goes through a Wood, 
draw a Parcel of Trees about it: But if it be a Road 
over a Hill, at the Foot of the Hill ſhadaw it deep, and 
ſo lighter and lighter till you come at the Top; and if 
tne Hill' makes any thing of an Angle, and be pretty 
high, you muſt, protract its horizontal Line, or elie you | 
run into an Error, | 
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All Rills you may ſignify by drawing ſingle Lines croſs 
the Road; Brooks by double ones; and Rivers by more 


Lines; and to all Rivers put their Names. 


I might have inſtanced, that when a Road paſs over 
a Ford, to draw the River quite croſs the Road, to ſhew 
there is no Bridge; though when there is a Bridge, I 
adviſe to draw the River up to the parallel Lines of the 
Road, and not croſs it, and to write the Name of the 
Bridge : You may write alſo the Name of the River, 


If a Road goes through a Park, &c. mark out its 


f Beginning and Ending, and place Trees about that Part 


in the Park, and among thoſe Trees write the Park's 
Name. 


If there be a Village ſituated on the Side of a Hill, it 


| muſt be ſo ſhadowed that the Houſes may be ſeen; and , 
when an Object ſtands on a Hill, draw Omething like a 
_ Hill and the” Object at the Top. 


You may, as to Roads, ks Notice of the Way, 


whether ſtony, craggy, or clayey, or what will ftill add 


to the Credit of the Surveyor, though Practice will in 4 
great meaſure direct them in theſeꝰ things. 

A fourth Part of the Work is an exact Survey of all 
the Rivers, Brooks, and Rills that are remarkable: And 
although you may have croſs'd them, or ſeveral of them, 
in the Survey of the Roads, yet it may be neceſſary to 
trace them up to their Original (if in the County pro- 
poſed to be ſurvey'd) or down to the Sea, if the _ 
Ec. in the County extend fo far, 


Note, Small Brooks or Rills, that Frequently have ma 
Turnings and WWindings, cannot have all their 2 
Turnings erpreſid in the Map, i dine to a ſmall 

Scale; but yet all Brooks, and whatſoever Branches 
/ Rivers, ought to be expreſs'd ; and . where 
they run into the main River. 


The Method of furveying a River is not much unlike 
tha of ſurveying a Road, and yet the plowing particu- 


lar Directions may be neceſlary, 


As 
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As in the Road, let a Perſon place himſelf at the 


next conſiderable Bending of the River, the farther off the 
better, and, you being at its Mouth obſerve his Poſition, 
which will be as a Point in the River's Side; which 
note down in your Bock as Bearing: Then with the 
Wheel (for Readineſs of Meaſuring) meaſure his Diſtance 
from you, and direct him to go to the next conſiderable 
Winding, or Bounding, or Bending, where, from the laſt 
Place he ſtood at, you are again to obſerve him, ſetting 


down the Bearing and Diftance in tan as be- 
Fe 


fore; for thus are you to proceed g the River-fide, 
till you have Points enough to draw a Line by for its 


U 


Breadth it may be determin'd by ob- 


As to the River's 
ſerving a Beacon or Mark on the -oppofite Side from two 
Stations on this, as has been before obſerved in Road- 
Surveys, and otherwiſe. re” 10 ER LT 
Now, if the River ſhould not be equally broad through- 
out, you have an Opportunity, from the Beacon on the 
oppoſite Side, to ſurvey that Side as you did — other- 
wiſe you muſt ſuppoſe the Sides parallel, as the Hedges in 


Road Surveys. 3 e 
As to the protracting theſe Obſervations, tis almoſt 


needleſs to mention, becauſe *tis the ſame as has been 


taught all along; however, chuſe a Place on your Paper, 
as in fome Meridian, to repreſent your firſt Station, and 
project your firſt Obſervation according to Angle and 
Length; then at your fecond Station do the like: Thus 
proceeding from Station to Station, till you have protracted 
te TER. | 
When there is a Ferry over the River, the River more 
eſpecially then muſt have its true Breadth ; and you may 
draw a prick'd Line croſs the ſame, to ſhew its Paſſage 
over; and *tis not amiſs to write the Name of the Ferry 


in your Draught, | > | 
. As in Road Surveys, obſerve and enter all Remarkables 
that occur in this Survey, ſuch as Bridges, Mills, Cc. 


with their real Diſtances from the River's Mouth and 
laſt Station. And you may in your Draught diftinguiſh 
the Nature of the Bridge, whether Wood or Stone, and 


ſuch like things, | : 
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Take alſo Notice of all Sluices, Flood-Gates, Locks, 
ec. as you proceed, and to enter their Names: And if 
there be any Rivulets, Brooks, and cut Rivers from that 
you are ſurveying, note their Places, as you do Bye- 
Roads and Lanes; and obſerve what Places are fordable, 
and alſo to enter the Diſtance of the ſame from your laſt 
Station and Mouth of the River, "I 
* You are alſo, as in Road-Surveys, to take Notice and 
enter all Towns the River paſſes through, and every thing 
- worthy Obſervation, with their Diſtances from your laſt 
Station, and the Mouth of the River, your firſt Station, 
. . And, as in Road-Surveys, you muſt not neglect taking 
the Bearing of all Churches and Objects of Note, from 
two Places or Stations, and properly to enter the ſame, 
with their Names, Oc. | 5 
Having meaſur' d the principal Rivers, proceed to the 
Rivulets, or ſmall ones branching therefrom, which alfo 
ſurvey with equal Exactneſs. | 
And obſerve, as to all Rivers whatever that are na- 
vigable, to take every Bending exactly, not regarding 
. ſmall Creeks; but as for ſmall Brooks, which perhaps 
bend at every two or three Poles, or leſs, thus ſurvey: 
. Take a Sight as far as you can to the next conſiderable 
| Bending, and account for the little Turnings or Windings 
by Off-ſets from that Line, as in Field-Surveying; far 
thus you may proceed in all Caſes of like Nature, only 
obſerving, that if a Mile or two be an Inch, that you 
cannot deſcribe theſe ſmall Bendings in your Draught 
from ſo ſmall a Scale, _ Bb. | 
As to the protracting this Obſervation, it differs from 
that of Road-Surveying, only in laying off the Off-ſets, 
which is alſo a Matter of no Difficulty, 55 
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'e H A P. XIV. i 
| o computing the Content if a 9 by the 
Pen only, without any Draught, geomerri cally 
confider'd and demonſtrated. 


QUPPOSE the Tract of Land ABCDEFGHA 
(ſee Fig. 87.) to be ſurvey'd, and that by my Inſtru- 


pu I find the Lengths and Poſitions of its Sides reſpec- 
tively, as follows : a 


hair Pe. Their Lengths 


Fa i | 
Land, _|i tun. in Chains. 
AB — [INE 42 5. oo 
B C— | Eaft, 1-4. 
CD [NE 9 & . OO | 
DE——,|SE 69 5.56 
EF — 18 E 36 7. oo 
FG — [SW 42 4. 00 
I GH——j}SW #75 | 10.00 
HA NW 39 ”, £6 


Then I firſt of all caſt up the ſame as a Traverſe in 
dailing, whereby I know how much B is more Northerly 
and Eaſterly than A, and ſo on from Point to Point; 
which if you don't chink to take out of the wy you 
may thus calculate: 


As Radius i is to the Length of any Side, 
So is the Sine of the Angle of Poſition or Bearing 
To the Eaſting, or Weſting required. 


And as Radius is to the Length of any Side, 
So is the Sine-Complement of the Bearing, 

To the Northing or Southing defired. a 
And 
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And you may obferve: that as you began your Survey | 


at A, and left off at the ſame Place, that the Total of your 
Northings muſt be equal to that of your Southings : And 
alſo, that the Sum of all your Eaftings muft be equal to 
that of your Weſtings; for if a Perſon was to travel and 
traverſe the World never fo long, and at laſt was at the 
ſame Place, undeniably he muſt have travelled as much 


Southerly as ever he did Northerly, and as much Weſterly 


as ever he did Eaſterly, or elſe it would be impoſſible ever 
to be at the ſame Place again. However, the Trayerſe 
caſt up, as mention'd, is as follows: 5 * 


£53 : LF SW-FET ONS f FORO" . "at YE Mir 3426 '2 
| Sides of Bearing Diſtanceſ Nort hing Sout hing.| Eafting/V2tingi 
"the La Der. Chains. Chains. Chains. Chains. Chains. 
| j — oct we f 1 1 
aB [5— 3. — 123 14— 

BC | 4— — — | — 
CD 4— 3.95(— 0. 63— 
DE 5. 56—ä 1.99 | 5.21 
EF 7 
FG. 4 ——| ———| 2.97 |P——| 2.68 
GH 10o— 12.59 — 9.66 
HA NW 39| 7—5 | 5.55 — 14.97 
nt Joak [13.21 [13.21 117 - 31117 . 31 


As AB is N. E. 429 there's Northing and Eaſting; 
which may be actually done according to the Canons be- 


fore ſpecifyd thus logarithmically- W 
As Radius doe e eee — Io. ooOOO 
To 5 Chains — —*'— — 0.698970 
So Sine 42% — — — — — 9.825511 
To the Eaſting 3-35 — — 0.524481 


5 And, 
As Rad. — — — 10.000000 
To 5 Chains — — — 0.698970 
So Co-fine 42 — — — — | 


To the Northing 371 — — — 0.570043 _ 
. | And 


And thus may the Northings in the four Left-Hand 
Columns be always calculated: But as to thoſe that incline | 
to uſe a tranſverſe Table, let them obſerve, that Northing 
or Southing is Difference of Latitude thete, and that 
Eafting or Weſting is Departure there; for fo it will 
not be difficult to uſe the ſame. >34:02 HA 
And to probeed, let us conſider, that every Tract of 
Land has an extreme ſoutherly Point, as H; and let us 
reckon ſo much as any other Point in the Figure is diſtant 
from the Eaſt and Weſt Line I K, that paſſes through 
H, to be its Latitude North, as A I to be the Latitude or 
Breadth North of the Point A; B L the Latitude of B; 
CM the Latitude of C; and fo every where elſe. Then 
| aſſert, - that if from the Content of the Figure I A B C 
DEF K I, be ſubtrafted the Figure FK IAH GF, 
the Remainder will be the Content of the Tract of Land, 
as is manifeſt from the Scheme. 

But to find the Content of the Multangular Figure 
IABCDEFKYI, you are to obſerve, that the ſame is 
compos'd of all theſe Trapeziums, viz, IABLI, L BCML, 
MCDNM, NDE ON, and OEFEK O; and that 
finding the Content or Area of any of theſe Trapezia, is 
only to multiply the middle Latitude by the particular 
Faſting of the two Points of the Land that belongs to the 
ſame : as for Inſtatice ; : 

Suppoſe the Trapezium N DE ON, the middle La- 
| titude will be 4 the Sum of DN and EO, which may 
be imagin'd as a Line drawn from the Middle of NO to 
the Middle of DE; and *tis plain, that the ſame multi- 
ply'd by N O, which is ſo much as E is to the Eaft- 
ward of the Point D, will produce the Content of the ſaid 
Trapezium, and ſo for the reſt. | 

The like we may argue as to the computing the Quan« 
tity of the Figure FK IAH GF, where the middle La- 
titude between the Points F and G, multiply'd into P K, ſo 
much as G is to the Weſtward of F, will produce the Con- 
tent of the Trapezium PG F K P, and that the mean 
Latitude between G and H, which is + GP, multiply -d 
by O H, the Quantity H is to the Weſtward of G, 
will produce the Area of HG PH, Sc. whence I infet 
the following General Rule. | 
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M ultiply the mean Latitude of every eaſterly 2 Points, 
by the real Eaſting of the latter Point from the former, 
and collect all into one Sum. 3 

I ̃ ben do ſo as to the Points that are Weſt, by multiply. 

üng their ſeveral mean Latitudes reſpectively into their pro- 

per Weſtings, and ſubtract the latter Sum from the former, 


— 


2 


for the Content of your Survey. | 

Now, before you can actually compute the Quantity 
of Land from this Rule, you muſt calculate the ſeveril 
Latitudes, which you may do from the laſt Table thus, 
as the Scheme demonſtrates:  _ | | 
When at B you had northed 3.71,. and when at D 
you had northed more 3.95, ſo that at D you had northed 
in all 7.66. | Bo. 

But, when at E you having ſouthed 1.99, you were not 
ſo much North as at D by that Quantity; ſo taking 
away 1.99 from 7.66 ſhews, that at E you had northed 

a from A but 5. 67. OS | 
Having at F ſouthed more 5.66, taking 5.66 from 5.67, 
ſhews that at F you was to the North of A but 0.01. 
And having at G ſouthed more 2.97, *tis plain at G 
you was entirely to the South of A 2.96. 7 

| But coming to H, you ſouthed more 2.59 ; therefore 
| adding 2.96 and 2.59 together, ſhews that H is South of 
| | & $88. 1 855 
But 5.55 being the greateſt Southing from A; H is the 
| | extreme ſouthern Point of the Land. | 
[ And you may alſo obſerve, that 7.66 being the greateſt 
1 Northing from A, that D muſt be the extreme North 
Point of the Land. | | | 
* However, as H is South of A 5.55, A muſt, of courſe, 
5 be as much North of H, whence the Latitude of A is 
5.55, viz. Allis equal to 5.55, | ; 
Now, having thus reaſon'd out the Latitude of A, it 
will not be difficult from the Table (in like manner , 
Addition, and ſubtracting the Northings and Southings 
to obtain the Latitudes of the reſt of the Points, thus: 

For, if to Latitude of A 5.55 be added 3.71, the 
Northing of B, there will reſult 9.26 for the Ln 
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of B; ſo that BL is 9.26; and, I ſuppoſe, I need not 
mention the Latitude of C is the ſame, becauſe C is nei- 
ther Northing nor Southing, but only Eaſting. 

zd), If to the Latitude of C be added 3.95, Hare 

will refult 13.21 for the Latitude of D, that is, DN 
equal to 13.21, 

Again; If from the Latitude of D (becauſe tis South- 
ing) you ſubtract 1.99, there will reſult 11.22 for the 
Latitude of E, equal to EO. | 

atbly, If from the Latitude of E you ſubtract 5.66, you 
have the Latitude of F 5.56, equal to F K, 
Laſtly, If from the Latitude of F you ſubtract 2. 975 
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the Remainder will be 2.59 for the Latitude of G, equal Wl 
to GP. t 1 
Thus having Send the Latitudes of al the Points, | RY 
they thus ſtand. * | 14 
The Latitude of A is 8.85 10 3 if 
B is 9.26 t j 1 
C is 9.26 105 
D is 13.21 Wo. 
+ is 11. 22 : 1 
is 5.50 4 
G is 4 if 
f H is 0.00 I 
And ſo round to A's is 5.55 | 
And from the Scheme- tis alſo manifeſt, that if you yp 
add the Latitude of A to that of B, that you have TH 
twice the Latitude between thoſe Points: The like is 1 
to be underſtood as to the adding the Latitudes of B 1 
and C together, and ſo on; whereby the Doubles of the ff! 
nean Latitudes are as follows according to Order: 0 
14 - $1 li 
to I» Fo 
22 . 47 0 
24. 43 1 
66 . 78 5 
1 4 
M 3 2 . 59 | 
de : 8 25 | 9 x 
0 5 335 


Now, 


Now, the' the Rules mention operating 
Latitudes, I propoſe here to work by their 
cauſe they will net juſtly halve, | and fo take half the Con- 
tent, thus found, for the true Content of the Land, 
_ © Agreeable to which I place the above Northing, in + 
Column to the Right of that of Weſting, and add two 
other Columns for the Eaſting 


by the ment 


Doubles, be- 


and Weſting ProduQs, a 


» , VE? 
a. 

- * 
+4 


Double Lat. 
Chains, | Chams, 


duc 73. 


FA 


E Pre- 
aufs. 


wv 


Fs. 


149. 6135 


14.1561 


127. 2803 


169.133 


—— 


— — — — 
- 


8 
3 


21. 842 
25.0194 
27. 5835 


334 - 2635 
| 74 - 4449 


74. 4449 


— 


; 


Content in 


iff, 1129 - 9093 


Square 


— 


Factors be E 
vice verſa. 


Now, as ten Chains in Len 
Statute Acre, I divide the laſt 
Chains, bring it into Acxes decimally, c. 


Note, I cane by 49.6135 by multiphing 14.81 5 

3-35» ond, 21.842 by multiplying 8.15 and 2.08 
The lite is to be underſtood 
Broducis, only this Caution, that if one of it 
aft, it will be an Eaft Praduci, and 


as to the other 


7th and one over, is 4 
Northing by ten Squar 


thus ; 


Acres 


- Y w— Had ane. 1 Tl 


— 
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ö Acres I2 | 990943 ty ; 
$2 IS Þ OP: IE} | 
. + Ty 5 ö 
Nia 39 94880 


So that the Cantent of the Supe Is very near thirteen 
Acres. 


Now, whereas i in this r from the extreme Point 


r Ns was entirely E and no Weſt- 

ing withal; and that, from the extreme Eaſt Point to 
that Weſt, "entirely Weſting; I ſhall give you an Inftance 
where it happens otherwiſe; and accordingly ' demonſtrate 
its Solution, on purpoſe to confirm this general Method 
af Computation; agreeable to which, let us ſuppoſe, by 
oO - 5 8 0 Circulation, that be 
(fee Figure) is ſurvey'd, and t 
bo ae in the Fi ad dect. 


od Sites Bearings, [Diftances. 
INE 25 


[SE 66 
[SW 46 
8 

4. 


83 
| NW 27 


E 
% M . 


Then, as before, I. caſt the fang up as a Traverſe, 
either by the Table formerly mention'd, or Trigonome- 
trically, by the Canons of Operation ud in the laſt Ex- 
ample ; however the ſame caſt up as follows: | 


Sides, 
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Sides. Bearings. (Diſtances Northing Southing Faſting [ W: = 
: F 4 Chains. i Chains. Chaing, cb. 
R NE 25 | 9— | 8.157 3.809] —— 
(RS [SE 66| 9.12 |——| 3.709] 8.332] —— 
ST [SW 46| 5:42] ——| 3765] ——| 3-899 
ITU]JSE 83| 8.98 | ——| 1.094] 8 
1U.vV]SW 71] 15.24 |——| 4.96 
V NW 27] 6.03 | 5.373] = J| 
: OF 7 Totale [13.53 13.53 21.048 1. 048 


Next I compute the Latitude of Q as I did that of A 
3 laſt Example, and ſo of the reſt of the Points, as 
R 
R is more Northing than Q by 8.157; and 8 being to 
the Southward of R 3.709, I ſubtract 3.709 from 8.157, 
and the Remainder 4.448, is what 8 is to the Northward | 
of Q. | ; 10 bla a7 68 018 
. as T is Southerly of S 3.765, I ſubtract the fame || 
from 4.448, and the Remainder .683, is what T is to Þ 
the Northward of 2. CE „ 
Again, As U is more Southerly of T than T is Nor- 
therly of Q, I ſubtract. 683 from 1.094, and the Remain- 
der . 411, 1s evidently what U is Southerly of Q. 
And, as V is Southerly of U by 4.962, I add 411 
(which is what the laſt Point U is Southerly of Q) to it, 
and the Sum is 5. 373, what V is Southerly of Q; conſe- 
| quently Q is as much to the North of V. > 
Having obtain'd the. Southings and Northings of each 
Point in reſpect of Q, tis not amiſs to ſet them down 


thus, 


1 © ff 
| S is 4.448 { North 
In reſpect of Q Tian 


U is 0.411 ? os 
V is 5.73 Ju 


And now you may obſerve, that V is the extreme 
Southern Point of the Land, and conſequently the Lati- 


tude of Qis 5.373. 
You may, it you plea, alſo.obſerve, that as 8.157 'is 


* greateſt Number North z that the Letter R is the ex- 
treme North Point of the Land. 

However, having the main Hinge of the Matter, viz. 
the Latitude of Q, therefrom, and by the Help of the 
Columns of Northing and Southing, I ſhall now calculate 
the Latitudes of the reſt. of the Points, thus 


As R is to the Northward of Q. (by the Column of 
Northing) B. 137, L add the fare to the Latitude of Q, 


and there reſults x 3. 53 for the Latitude R. 


Secottily, As S is Southerly of R 3.79; I ſubtract the 
ſame from the Latitude of R, and the Remainder 9.821, 


is the Latitude of B. 


Again, As T is Southetly of 8 3. 7655 L take the Game | 
from the Latitude of 8, and there reſults 6.056 for the 


Latitude of T. 

Laſtly, As U is Southerly of T 1.094, I dedu& it out 
of = Latitude of T, and 4962 leſt, is the Latitude 
of U, 

I Thus hvviag btw d the Latitude of all EN 1 
J rank them according to the following Order. 


The Latitude of Ai LY 3 
XR is 12.35 
S is 9.821 | 
T is -6.956 Ng. 89. 
U is 4962 5 
1855 Vis G 
And ſo round to 8.373 


Further, tis evident, that if I add the Latitudes of any 
o adjacent Points together, that I have twice the mean 


Latitude between the ſame two Points; therefore I com- 


bee the Doubles of the mean Latitudes which follow, by 
adding the firſt and ſecond of the above Numbers th 
| yy the ſecond and third, and fo on. 
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© Chains. 
18. 903 5 
23 . 351 
. 
* : _ Fi +018” 
, 4 . 962 
39 3 


Theſe Numbers are to be plac'd on the right Side of the 
Column of Weſting, and the other Columns there muſt be 
ſtill for the Eaſt and Weſt Products; and to remem-. 
ber, that as theſe Numbers are double what they ſhould 


be, to halve the Content ſo found for the real Content 
of the Field: But this I ſhall now wave, till I have 


demonſtrated, that the ſame Method of determining the 
Content will alfo ſucceed in this Survey ; becauſe you 


Weſted from 8 to T, before you came to the extreme 


Point V. 


DEMONSTRATION. 


Ihe Eaſting Product WQRY W, and the Eaftern 


Product Y RS 4 V, is equal to WQRSaY; from 
which, if the Weſt Product Z TS a Z be ſubtracted, 


now as all Weſt Products at leaſt are to be by the Rule, 


the Remainder will be WQRST ZW; to which, if 
you add the Faſt Product Z T U XZ, the Sum wil 


be WQRSTUXW., 


From which, if the Weſt Products, V U X V. and 


VWQV be ſubtracted, the Remainder manifeſtly wil 
be QRSTUVYQ the Quantity, or the Field itſelf. 


Now, as *tis not to be doubted, if three Numbers are 
to be ſubtracted, that ſubtracting one firſt, and then the 
Sum of the other two, that the Remainder is the ſame 
as if I had omitted Subtraction till the laſt, and then ſub- 
tracted the Sum of all three: Therefore, &c. as was to 
be-cemonitinied,”” © 5s | O51; a 

Now, ſeeing the. Weſting of T (which occaſions the 
ſuperfluous Triangle T 8 5) has no Effect on the Mete 
TY ; 


f 
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of Proceedure ; I ſhall go on with tabulating the' ſaid La- 
titudes, c. and exactly proceed as in the Concluſion of 


the laſt Example. 
Eaſting Wefting Double Lat. Eaft Pro- | We/t Pro- 
Chains. Chains. Chains. | dus. ducts. |; 
3.803 |-—— 18.903 | 71.888109 |. ak 
8.332 —— 23-351 j194:5605 32 |—— | 
þ 3-899] 15.877 * 61.904423 
— 8.913 ——— 11.018 98.203434 — — 
d — 4-41 4.962 | 71.50242 
t —=12:739] 5-373 |=! -14-736647_ 
e Totals, 364.65 2075148. 123490 1 
e 148. 12349 | F 
= . + 4 1 
[- Difference. 2 16.5 28585 1 
: Semi-Diff. [108.2642925|The Content in {IH 
| ſſuare Chains, 1 
Acres. 1082642 "HRP 
* A 110 
m Won 1 
o, 5 Roods. 3030568 1 
le,. {OE —— 1 
if a 40 1 
ill | Perches 12 227 20 | | 1 
| | | . | 
- So that the Content of the Field is 10: 3: 12 it 
W Ws 
are | | | > | 1 
the By this Time I have clearly demonſtrated and ſufficiently 1 
ame exemplify'd this Method of Computation by the Pen, | | 4 
ſub- which is not only a Matter of Exactneſs, but of Uſe, 1 
8 £0 as the ingenidus Artiſt may find; for Practice will make 
a thing very ready and familiar to a Perſon, though at firſt 
ew it appears to be a Difficulty. 
U 2 H owever, 
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However, before I quite conclude this Section, it will 
not be amiſs to add this excellent Theorem, for determin- 
ing the Area of a plain Triangle, when your two Sides 
- and the Angle included by them are given. 


THEOREM 


TT At Radius is to the Sine af the Anglez © is 4 the 
Product of thoſe Sides to the. T riangle's Area. 2 


DEMONSTRATION. 


Let A BC be the Triangle (ſee Figures go and 91) 
B the given Angle, and B A and BC the given Sides; 
then on B C deſcribe the Parallelogram BEGCB of 
the ſame Altitude with the faid Triangle, and make 
B D equal to B A, compleating alſo the Parallelogram 
BDFCB: Now conſidering B A or B D as Radius, 
BE, according to the Definition of a Sine, is the right 
Sine of the Angle B 
But BD: BE BDFCB: BEG *" 
That is, as Radius to the Sine of the Angle B: 
So is the Parallelogram, whoſe Sides are AB and BC, 
To the Parallelogram BE G CB, which is twice the 
FTriangle's Area. 
Therefore BD: BE:: 4B DFC B: 1 BEGCB 
| . Z. D. 


Now, as a Specimen of the Uſe of the ſaid Theorem, 
let us ſuppoſe 'a four-ſided Field, as AB CDA; (ſe 
Figure 92) to ſtand in the Field-Book as follows. 


Fides. | Bearings. Chains, 
AB — NE 329 — 27 | 
[BC44 SE 5 ah 24; 4 
CDH SW 47 — I 29 . 
\_DAJ NW 46:34 25 : 380 


Then imagine or draw the prick'd Diagonal B D, di- 
viding the ſame into two Triangles ; and conſider, that 
as A is NN W. 46%: 234 of D, then D is South- 
eaſterly as much of A; that is, AD is S. E. 469: B 

„ raw 


* rere eee n 
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Draw alſo the North and South, or Meridian Line 
E F, and the Angle E AB (the middle Letter denoting 
the angular Point) will be equal to the Bearing of A B; 
and t Angle FA D will be equal to the Bearing of 
AD; whence, if you ſubtract the Sum of theſe two 
Bearings, from 180, as 9 you will have the An- 


gle BAD. ; 
_— Ty 46 : 34 
| Take 5 34 Sum 
6 From TH EE 
| Rem, 101 : ＋* For the Angle BA D. 
| In like manner we compute the Angle C thus; ; 
Q p 
Add {ih 519 - 
| Take. "a ud. 
From 180 | : 
Rem. 82 x 
Remains 82 for the Angle C. 
| Having thus obtain'd the oppoſite Angles A and C, 
obſerve in computing the Content of the Triangles A B D, 
and BAD by the ſaid Theorem; that if the whole 4 
Product inſtead of 4 be us'd, that the Content ſo found Tt 
muſt be halv'd : And alſo obſerve, that the Sine of any 1 
Angle is alſo the Sine of what that Angle wants of 180? ; 41. 
agreeable to which, the Content of the Triangle A B D bi 
is thus computed by Logarithms. | 1 
93 Laagaritbms. 1 
| Wo 
1 
1 
| 
4 


2 2 * 
r 
* 
* are 
— 3 


: 
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| N ILarithms. 
As Rad. — — — 10.00000 
Is to the Sine of 101: 26, or Angle A 9.991295 
. — 6 
80 27 multiply'd by 25. 3 25.98 1 er 


To twice the Content of the. Tri- 
angle A B D. — 4 2.827 151 From 


_ 2-— 0.301030 Take 


335.8 Chains— 2. 526121 


So that the Content of the Triangle A B D is 335.8 
ſquare Chains. And after this manner, as follows, I alſo 
compute the Content of the Triangle B D C. 


Logarithms. 


As Rad. — | 10.000000 
To the Sine of the Angle C 82? 9.995753 


So B C multiplied by D C 33 1.518514 


29 1.462358 
To twice the Content of the * 88 
angle B C FCC 3 2.97 6665 From 
2 0.301030 Take 
The Content of B CD 47 3.9 — 2.675635 
Add 5 335.8 
7 47 3-9 


Square Chains 809.7 The Area or Content of 
| |  ABCDA... 


Acres 


UV, a. 9 - 


of 
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Acres 80 97 f 8 
. 4 | 


+ Roods my 


Perches 35| 20 


| 


Whence the Content of the Field is 80 Acres, 3 Roods, 
35 Perches, | F Dk 


T ſhall forbear to multiply Inſtances of this kind, as 
judging this ſufficient to ſhew the Uſefulneſs: of this 
excellent Theorem, as to its Facility and Conciſenefs 
of Operation; which is a thing really worthy of Obſere 
vation. | 
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How to correct the Vor iu a Survey, when 
tho perform'd with the utmoſt Accuracy, and 
by the Help of the beft Inſtruments, yet Er. 
rors may be contracted. TOY 


O BSE R VE in the Courſe of your Survey; 1 | 


heather 
of Roads, Rivers, &c. when you ſee the Sun ſhine 
right along any Part of the Road or Lane, or direct 
up or down any particular Reach of the River ta be ſur- 
vey'd, or the like; and being provided with a 
Watch, or univerſal Dial, ſee the Fime of the Day, 
awhen/the Sun ſhines up or doun any Part of a Lane as 
River, as above, and compute, by Aſtronomical Caleulas 
tion, the Sun's Azimuth ; which by the Latitude of the 
Place, the Declination of the Sun, and the Hour of the 
Day, is obtain'd by the Rules of Aſtronomy; and may 
be of Uſe, not only in Surveying Roads and Rivers, _ but 
alſo in correcting the Survey of the whole County, 
when a Town, Caſtle, or any other remarkable Obje& 
can be ſeen, although at never ſo great a Diſtance; and 
is alſo of excellent Uſe in correaing and adjuſting: the 
Ichnography or Ground-plot of any City, Town, or 
Village, that is required to be drawn: And although 
this Book is not intended for a Treatiſe of Spherical Tri- 
gonometry, yet it may not be unſeaſonable to give the 
following Directions for finding the Sun's Azimuth, off 
Point of the Compaſs that he bears upon ; which may be 
perform'd, either by the Latitude of the Place, the Hour 
of the Day, and the Sun's Declination given; or by the 
Latitude of the Place, the Sun's Altitude and Declina- 
tien given; 1 ſhall inſtance in both, as- ſuppoſing Sure 
veyors are, or ought to be, furniſh'd with Inſtruments 
that may be apply'd to the finding the Sun's Altitude, a8 
well as the Hour of the Day, | | | 


And 
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nd firſt Abe Latitude of the Place, the Su n's De- 
clination, and the Hour of the Day being given, 


pas Oat he bears uren; which u fhus e 


Tangent of Declination 

% Nadins, 0.5, 8 Lis 

jo Sine Complement of the 5 (accounting I 5 De- 
grees of the Equator for an Hour of Time) 

qa the Tangent of a fourth Arch, from which take the 
Dm pement of Ken and obſervs the Remainder, 


Then, 


bs Sine of that fourth Arch 

0 the 2 of the Hour from Noon en as 
above 

o Sine of the Remainder above-mention'd _ 

o Tangent of the Sun's Azimuth from the Meridian, 
whether North or South. | | 


One Exam ple will choked the whole. 


3 in the Survey of an Eftate or l 

tion'd Page 170, and 171, and deſcribd Fig. 61. 1 
going along A/hton-Lane from the Gate at A, to the 
nd- Mill near the Corner C, and this is on the firſt of 
/?, 1725, I ſee the Sun ſhine right along that Lane, 
n A towards the Wind-Mill; — then obſerve by a 


— 


ck, and the Latitude of the Fino Þ 52 Degrees, 
utes. | 

Ind the Sun's Dedination, which: on the fixſt of A- 
is r5 Degrees 2 Minutes North. 

Then you have given 

he Latitude of the Place, A 

he Sun's Declination, 15 Deg. 2 Min. North. 

he Hour of the Day two o'Clock (which, at 15 De- 
. grees to an Hour, is 30 Degrees, the Angle that 
the Meridian the Sun is in makes with the Meridian 
of the Place) 

To fund the Sun's Azimuth pr Point of Bearing, 


0 find the Sun's Azimuth, or Point of the Com- 


ch, .or rather an univerſal Dial, that it is juſt two 


— 
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4 


As Tang. of Declination — 15.2 — 9. 42906 
To Radium... — 10.000000 
So Sine-Comp. of the Hour — 39.0 — 9.93753 


0 Tang. of a fourth Arch - — 72. 46 — 20 gebe 


From which take the Com plement of La- 
titude 37.32, the Remainder is 35.14. . 
Co. Ar. 


As Sine of the Remainder — 35.14 — 0.2 + 505 


To the Tang. of the Hour — 30.00 — 9.761 
So Sine of the fourth Arch — 7 46 — 9. —— | 


— ; 


ToT angent of the Sun's Azi- 


muth from the South 7 43-42 — 9.98038 


Which is South · weſt 1 Deg. 18 Min, Suben and 
North-eaſt 1 Deg. 18 Min. Northerly, that Part of the 
propoſed Lane, Street, &c. lies, | 


The Proportion to find 5 Azimuth, by having the 
Altitude, Declination, and Hour given, is 


2 As Sine-Comp. of Altitude, 
To Sine of the Hour from Noon, 
So Sine-Comp. of Declination, 
To Sine of the Azimuth. 


05 if by having the Latitude of the Place, the Sun's 
Altitude and Declination given, it be required to find 
the Azimuth, it is three Sides of -an oblique ſpherical 
Triangle, given to find an Angle, which, as I ſuppoſe, 
thoſe that underſtand Surveying, are, or ought to be ac- 
quainted with. I ſhall not enlarge upon it. 


8 : 


Of Artificer's W ork, and how to meaſure and 


caſt up the ſame, the n ons being taken 
in Feet and Inches, 


| (GLASIERS and ca” Brick-work is computed 
by the Foot ſquare ; but Plaiſtering, Paving, Wain- 
ſcoting, and Painting, by the Square, Yard, . 
9 ſquare Feet. 

Tiling and F looring by the Square that contains 100 
ſquare Feet. 

Brick-Work is meaſured by the ſquare Rod of 272 * 
| ſquare Feet; that is, a Rod of Brick-Work is a Square, 
whoſe Length or Breadth is 5 1 Yards, when the Wall 
is a Brick and a half thick; and the thicker the Wall is, 
the more Rods there are in the ſame Meaſure, which is 
eaſy to be accounted for. | 

As here we are to multiply Feet and Inches by Feet 
and Inches, without reducing them to a like entire De- 
nomination : Obſerve as a general Rule, that Feet, multi- 
ply'd by Feet, produce Feet ; and that Feet and Inches, 
multiply d together, produce Inches; but Inches, multi- 
ply'd by Inches, give Fwelfths of Inches. | 

I ſuppoſe I need not mention, that always any plain 
Superficies to be meaſured may be imagin'd to be made up 
of Oblongs or Triangles, which is their Halves; and 
ſo the Dimenſions of thoſe Oblongs taken and computed, 
by multiplying their Lengths A their RY as Ex- 
amples will better evidence. 


Example I. 


Pure, How many Feet of Glaſs there are in a Win- 


Wo. that is 7 Feet 5 Inches high, and 4 Feet 8 Inches 


over. 
Feet. 


. 
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5 300 


Fac.” 34 7.54 O. 124: 54 
- The Operation explain d. 
8 times 5 is 40 Twelfths ; ſet down 4, and go 3 Inches; 
$ times 7 is 56, and 3 is 59 Inches, which ſet down 
4 Feet 11 Inches: Now having multiply'd the Multipl- 
cand throughout by 8, I begin to multiply by 4, ſaying, 
4 times 5 is 20 Inches, ſet down 8 Inches, and go oe 
Foot; then 4 times 7 is 28, and that 1 is 29 Feet, which 
J alſo fet down, and add the two ſeveral Products together 
for the Product of the whole, e 
N * N i 


Fußppote > Glakier Ras done the following Work, let it 

be requir'd to caft the fame up. ; 5 
x Window 8 Feet 9 Inches high, and 5 Feet 7 Inches 
FE 1 144 | | 


3 Windows, each 5 Feet 5 Inches high, and 4 Fer 

10 Inches broad, . | 

s Window 5 Feet 7 Inches high, and 3 Feet $ Inche 
| Over. ö | | * 5 N 
Feet. Inch, Feet. ich. Net. Huch. 

_—_—_ 7:3 "pts SR 
„ 3 _ 
5 3 3 6 : 2. 2 3 8:8 12th 
43 Q 85 29 * 8 45 18 2 9 < 
48 :10: 3 35 :10: 3 20 1 
1 6: 6 


Feet. 
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Wa. abe, 1 | 
Firſt Window 48 1 3 | 

The three Windows 107 9 © 2 | 
The laſt Window 20 : 5 : 
176 : 0 : 5 Anſwer'd, 


- 


„6 CE. op 


Example. III. 


A Carpenter has made a Table of an oblong Form, 


whoſe Length is 17 Feet 8 Inches, and Breadth 5 Feet 
7 Inches, which I would have caft up, becauſe Tam to 
pay him for it by the Foot, | 


Feet. Inches. 


Mo 
I 


Facit 98 : 7: 8 


— 


E * ample IV. 


I have done a Piece of Wainſcoting that is 21 Feet 
Inches long, and 12 Feet 8 Inches broad: Now, how 
many Yards are there in this Work? Becauſe I am to 
de paid by the Yard, 


Fact 30: _ Feet, Inch, Twelfths, : 


Which is 30 Yards, and 3: 4 : 8 
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Note, As in 21 there is one 12, and 9 beſides; you my 
count it 1: 0 in multiphing by 8, Jaying, 8 time? 
is 72, and the 4 J go is 70; ſet down 4, and go; 

and 8 times 1 ts 8, and;6 is 14. | 

The like might have been conſider d in the Work of the En. 
ample immediately preceding, Viz. in multiplying 17 hy); 
which Obſervation is of - Uſe, as it eaſes the Work, 


Ex ample * 


A Wall 1 1 Brick thick meaſur d is found to be 67 Feet 


8 Inches long, and 10 Feet 7 Inches high ; Quære, Hoy 
many Rods there are in the ſame, 5 


Feet, Inches. 
„ Sf 
1 


— 3 


: 39 $i : 8 Hiere I counted 675: 
1 87 143 8 as the above Note ſpecifi, 
| which ſaves by Work, and 

Feet. Inch.\716 : 1 : 8 i equally eafy, 
KKW 


P 


v ůů —-—-— — 


Remain 71: NILS 


Fucit 2 Rods, and 171 Feet, 7 Inches, 8 Twelfths 
which is better than 2 4 Rods. 


Ly Example VI. 


A Wall two Bricks thick, is 89 Feet, 1e long, 
and 11 Feet 8 Inches high; Quære, How many Rods 
there are in the ſame, 


Feat. Inches. 
3 
8 


2 * —— — — 


59 : 8 : 8. Twelfths, 


"gs 5 120 Now, 


$4 


chi 


FPratical Surveying: oz 


Now theſe are the Feet, &c. where the Wall is 1 5 Brick 
thick: But, as *tis 2 Bricks thick, increaſes the Number 
of Feet * a Third; "Wil, | 


3 IO45 : I : 8 
34 5 96 


Feet. rel 1393: 6: 2 | 5 Rods, 
272 -: 7363 5 


Nenn LN 7 3: 2 
Facit 5 Rods, 32'Feet, 3 Inches, 2 Twelfths. 


Had the Wall bein 2 1 Ricks ik, the Increaſe malt 
have been ; and 55 3 thick, juſt as much again: All 
which is very N and plain with a little Conſide- 
ration. 


Example VII. 


The Foundation of a Wall 97 Feet 7 Tacks long, is 
4 Feet 8 Inches deep, and 3 3 Bricks thick : From thence 
to the Water-Table is 7 Feet 5 Inches, and 3 Bricks 
thick; and from the Water-Table to the Top of the 
Wall is 9 Feet 10 Inches, and but 2 Bricks thick; 
Quære, the Rods 1 in the faid Wall | 


97 IS OS N 

7 YT 
C 65: 0: 8 

083 : 1 I 
I > Brie. 723: 8 IT 11 Bric. 45 4-78 
Water-Tab. 1 2 1 2 


1447 1 2 Brie. 5:6 1 
WG. 1-01 


Found 1062 : 6: 10 
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2 Brick. 319 : 10 | 
Upp. Part 1599 3 


Fi cet. Buch. 
Foundation 1062: 6 
Water- Tab. 1447 : 5 0 
Upp. Fart 1 = Wh 


Feet. Inch. 4109 20 
"$72 <3 2722 : 


62 


9 0 


88 8 


Remainder 25: 7 
Facit 15 Rods, and 25 Feet 7 Inches. 
Example VIII. 


The Roof of a Houſe is 57 Feet 10 Inches long, and 
the Length of the 1 — = * Feet 9 Inches, how ma- 


— 3 is ther 


Feet, 


: WL | 8 — 7 4 
Practical Surveying. 309 
5 57 10 ; 
ER ig 4 
297 : 6 | : 
57 | 
910 : 10 6 + the Roof. 
Ts es 
x00) 1821: 9 
24 3%, 0 — . — [2x 
Facit 18 Squares, 21 Feet, 9 Inches, 
Example I. | 
How many Yards of Painting is there in a Room that 
is 17 Feet 7 Inches long, and wide 12 Feet 5 Inches, 
that is 19 Feet 2 Inches high, 1 | 
| Feet. Inch. | | 1 
$5 tr 7 
"IF, + © . 
3 
8 * 
Go be Circuit of the Room, 
Fat, Inch, 
3 
to. 
90 11% t, 
Facit 127 Yards, and 7 Feet. 
| Example X. | 
How many Yards is there in a Piece of Painting 95 Feet al i 
Z Inches long, and 17 Feet 7 Inches broad? i Wn 


| Fett.” e ; 


9 =") 1674. 955 9 


3 Facit 186 — -9 Inches, 9 Twelfths. 
As to meaſuring Timber, tis cuſtomary to girth the 
Tree in ſeveral Places, and to tałbe a Quarter of the mean 


Girth for the Side of a Square which Square, multiply 
by its Length, gives its Solidity, which tho' not mathe- 


Oy true, yet 9 has prevail d. 


1 | ; * 7921 Faule Nb, 
A irch rer thiit is 35 Feet y bs bs hes 
* which Girths are 5 Peer $ Loch, 6 


and 7 Feet 3 Inches; Quære, vow ny Feet of Tia p 
* is in it? A 
Peet. tnch:: th 
„ 1. 
65 1004 tin 
7 20 Ct 
1 „ 
4) 6 7 Mean Girth. "2 
Multiply theſe? x : 8 
Numbers 8 „ 
Square „„ | 
: N 5 
* Multiplication by 5 1: 7: 5: 4 I2ths of 12, 
z | " ® % for multiplying bf 
| — 5 and by 7 thus, does Sur 
| 9 : 10:1 | the Wofk by 35. WW" th 
1 Facit 97 Feet, © 10 Inches, and 3 Twelſths of an Inch. 9 Fe 
| The 21 Br 


Pridiical 8 


Theſe Grands by Twelfths is ls what is called 
pre Arithmetick ; for Inches may be reckon'd 


zer 


Primes; the next Sub-dividge on, Seconds; and fo on: And 


a Series of theſe Sub- diviſions may be conveniently noted 
down thus; Feet 17 :'2' 11” : 10% which is 17 Feet 
2 Inches, 11 Twelfths, and 10 Twelfths of a Twelfth, 


and are thus multiply'd. 


. 


* 


1 3 88 
x | | ; a + - 2 1 

E 5 22 33 
* , . 5 0 ? ; A 
& 5 8 © 4. 2 7 . 5 . 4 

2 ; 4 l 1 g . 

* * 3 

e ; 9 7 7 f 4 N * = 
4 - 10 3 3 * 
„„ 
p 01 8 3 by. 9 8 
20% Q-5 7 : 
7 4 
— — rnrn 


| Product, Feet 23: 11“: 9 7 Ws 3 UH! 


To underſtand this 58 muſt know that Seconds multi- 

ply'd by Seconds give Fourths, and that Seconds by Primes 

give, 'Thirds, and the like, according to the Addition of 

the Indices. But to explain the Operation a little more, 

I fay 5 Times 3 ge > ſet down, 4 and 8 13 then 5 
an t 


times 2 is 2 * e 1 i IT”, 0 on. a 


Fou may obſerve aedording 4 this Method of Notation, 
that Feet, Sc. ee 1 very Ir ſet en, 


"OP 23 M 


| * * e Rie t antes blocs C laue 
its ile bun the Foundation. to the Hearth 

| of the next Clinagdy, in its Girth, taking the Thickneſs 
of the Fame for its '1Tihiokneſs, \ proceeding thus till they 
come ut the Shafts; avhich they girth liteiuiſæ, and mul- 
 tibly zy their * and mgm thes WAR Praduct * 


a Third, | . = 3 
4 xample xl. 


Suppoſe a Chimney, from the 1 to the Hearth 
of the next, to be 11 Feet 7 Inches, let its Girth be 
of Feet 5 Inches, and the Thickneſs of the Jam be 


21 Bricks, chen how many Rods in it? 
; x 2 | Het. 


$I 


8 
f 


23 PF. 


i | 4 Y Y 3 _ * 
. 


\ 
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Het. | Inch. . 


8 
„„ 
i 

n 
11 Brick... 340 8 : 11 
z Brick, 113 ©: 11 
2 Brick. 113 b 6 * 
Feet. Hab. —— 
3 hi 47 09 ey 3 


That is 2 Rods, and 239 : 4: 9 
_ After this manner are you to proceed 3 for by meaſuring 

the Chimnies between every Floor, and computing the 
. - Shafts, at laſt, you'll have the whole Stack. 


Obſerve 'in meaſuring Returns in Brick-work, not-to 


_ + » meaſure the Thickneſs of the Wall twice: As, ſuppoſe 3 


ſquare Place wall d about, and that you meaſure the ſame 

on the Out-fide ; then in two Sides you meaſure the full 
Length, and in either of the other two abate twice the 
Walks Thickneſs, or rather meaſure them ſo much ſhort; 
but Practice will inform you in things of this nature, better 
than many Words: And it will not be improper to form 
to yourſelf ſome Method of Book-keeping, to enter ſuch 
Surveys in, as perhaps it will be more convenient to caf 
them up afterwards. ; 5 35 


CHAP 
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21 


. 
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CHAP. XVII. 


0 Ho Py take an 2 le At tude * 


1 the horizontal Line A B being unpaſſable, | 
] have no other means than 'to take two Sta- Pig. 93. 
tions of different Altitude in the Tower AD. 

The Eye being at A, I obſerve the Top of the Tower 
C, and find by my Inſtrument, the Angle CAB to be 
52 Degrees: Then from the Top of the little Tower 
AD, which is 32 Feet high, at D, I again obſerve ©, 
and find the Angle ADC to be 124. Degrees 

Having finiſh'd my Obſervation, tis plain, in the Tri- 
angle A D C, there is known the three Angles, beſides 
the Side AD; for go Degrees, leſſen d by 52 Degrees, 
is the Angle A; and the Angle A, and the Sum of the 
_— A and D, taken from 180 Degrees, is the — 

of it. 


j 


From 90 | | 124 From 1809 
Take 8 af Nas Take 162 
38 the Angle A. Sum 162 gs the Ang. C. 


Now, tis only neceſſary to find A C in hi Triangle, 
which is as follows. 


As Sine of C 18%? — 2. 9.489982 
To AD, 32 Feet — — — — 1.505150 
So is the Sine of D 124 — — — 9-918574 


11,4237 24 


To AC—86 — —— — —— 1.93742 


33 Now, 
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Daune to know. the Height of*the Ae n Cy but 
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Now, in the Tight-angled Triangle A B C, 1 have 
the Logarithm « SA A. 5 belides the 8 A: There. 
fore, 8 Foe | 


As Sine of B, or Radius — — — T0,000000 


To AC eee * 
So Sine of A 52? om ee pes, ws" = 


To pc He . — —  — L.830274 


Which 67.65 added to your own Height, . of 
your Eye at A, when you firſt obſery d the Top C of the 
Tower, is the Height required. 

But if you can have Acceſs from the Station A, to the 
Bottom of the Tower at B, meaſure the Space A B, and 
by the foregoing Directions find the Angle CA B;, and 
then the Proportion will be 


As Radius 

To AB, 

So Tangent of the Angle C A B, 
To Height of the Tower B C. 


or, it may be done by a Staff or Rod ſet perpendi 
cular (if the Ground be plain, no matter whether it is 
level or not.) 
Let the Staff be ſet up on that Side of the Tower from 
2 * ſo that the Shadow of the Top of the Tower 
juſt fall upon the Top of the Staff, and then will 
= * of the Top of the Staff ang of the Tower 
fall in one Point, and poo will be in Proportion to the 
Length + of its . 


Sa 


Let the Tower be B C, and the Shadow of the Top of 

the Tower fall upon the horizontal Line AB; at A 

ſet. up the Staff between B and A, fo that 

Fg. 93. the Shadow of the Top. of the Staff, or Pole, 
a may like wiſe fall at Fig then it will be, 


As 


Ute, 


* 


Pradical Surveying, = Jr 1. 


As AE (the Diſtance. from the Point A, Where the 
Shadow of the Top of the Tower alls to the Fan 
where the Staff i 18 eregtedſõ rev 
"To To ER, the Height pf the, Sil or Pole; 

the Diſtance from A to the Font of the 
U 


To BC the Height of * Tower wee . 


CHA VF II. 


of Colours Proper 70 be uſed in i or 
ſhading Maps and Plots, and Pow, tO ere 
them and w them on. | N 


BEFORE I ſpeak of the * a it will 
be neceſſary to give an Account of the proper Liquids 

to mix them with, ſo as that they may be ſo tranſparent 
as not to obliterate or deface the Lines, Trees, Houſes; 
or whatſoever is neceſſary or ornamental to the: Map, and 
yet that they may be durable, ſo as not to fade and decay; 

| and likewiſe ſo ſtrong, as not to fink ſo much into the 
Paper, as to deſtroy the. original Beauty. and Strength of 
the NO And theſe Waters are made. as follows: : 


T; * ALL M-WAT E R. 


Take a Pound of Allum and beat it to Powder; then 
put it into a Gallon of Water and boil it, till the Allum 
- melted ; and when cold put it in a Veſſel for your 

ſe. | 


Now If you wet your Paper with it before 3 you lay the 
Colours on; it will not only keep them from ſinking 


into it, but alſa add a Luſtre and ANY to them 
when laid on, 


X 4 1 


muy very ep ates oe 
- . #45 
* p " 
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75 make Golan. 


Take a Quantity of the whiteſt and cleaneſt Gum 
Arabict, and bruiſe it into ſmall Pieces; then put them 
into a fine Linnen Rag, and hang the ſame in clean 
Water till it be diſſolved; then put your Fingers into the 
Water, and try its Stiffneſs, for if it feel too glutinous, 
add Water; but otherwiſe add more e of the Gum at your 
Diſcretion, 


Note, ou tener moſt of 3 our Colours with this Wars 


* 


The Names 7 Colours proper to waſh and adorn * r 


G R E ENS. 5 £ 
 Verdigrate Sap-Green, Verditure, Bice. „ 


Y E LLOWS. 
_ Saffron, Yellow-Berries, Arſnick, Maſticot, Gamba 


BLUES. 


Uitamarine 1 is the beft Blue, Indico, Logwood, Bic 
Verditer, Litmoſe. | 


B LACKS. „ 
Lamp-Black, Printers-Black, Ria. Ink, burnt Shavi Ne 
of Ivory or Hart's-Horn, &c. 
5 WHITES. 
White-Lead in Flakes. 


B ROW N S. 


Soot of Wood, Umber, Rinds of Walnuts, Sha ani 
Brown, and Umber. 


RE PDS. 


Carmine the beſt Indian-Cakes, Vermilion, Red-Leat 
Roſet, Turnſoile, Brazile, Scarlet Flocks, Lake, Sc. 


No 
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Practical Surveying. 313 
Now, as theſe Colours (according to their Nature) are 
be ground, waſh'd, ſteep d or diſſolw d, boiP'd ; or per- 
burnt before they are ground: Here follow the vari- 
Methods of ordering tgh eme. 
3 7# 2 grind a Colour. 1 

put the Colour on the Grinding· Stone and break it 
Netty ſmall with your Muller, if it be in Lumps, and 
Nur a little Water at a time to it, as Occaſion requires; 
Wd fo grind it with your Muller till it be very fine, and 
en put it into any thing, and when dry reſerve it for 
VVV 1 | N 
Note, The Colours that want grinding are, Vermilion, 
Lale, Indigo, White-Lead, and Maſticot. oo 


To waſh Colours. 


Put the Colour and ſome clean Water into a Baſons 
en ſtirring it together; then let the Colour ſettle, and 
ur the Water off, and put in ſome more clean, doing 
before; ſo repeating the Method till the Water you : 
ur off has nothing of Filth ſwimming at the Top: 
Wow, before you take the Colour out of the Baſon daub 
chin about its Sides, and as it dries, ſome will drop 
pwn, tho' what at laſt ſticks to the Sides will be the 
Witter Colour; all which things put on a Sheet of Paper, 
e better ſtill to dry it, and *tis done. 


Note, The Colours to be waſhed are Red Lead, Arſnick, 
Bice, Roſſet, Verditer, and Spaniſh- Bron. 


| To fleeh Colours, a 4 

Is to diſſolve them in Liquor, either hot or cold; and 

> Colours to be diſſolv'd in cold Liquors are Litmoſe, 
ffron, Yellow-Berries, Sap-Green, Indian- Cakes, and 

zambooge ; but the Colours to be ſteep'd or boiPd are 

inds of Walnuts, French-Verdigreaſe, Turnſoil, Brazile, 

dgwood, and W ood-Soot. 


Note, Colours flzep'd in hot Liquors are to be kept chſe 

1 in Glaſſes. , | | 4 | l | 1. 4 
ns To burn Colours, © MM 
Put your Colour and Water into a Crucible, and cover a 


he Crucible with Clay, ſetting it into a hot Place we 
| | ire - 


LEY 


7 — * 
0 N a * » 
K 5 - ; 
5 OY - = - 
4 I 


Fire till it be red; then take it out of the Fire, and the Co. 
lour out of the Crucible when tis cold, and tis fit to grind, I | 
Note, Colours requiring burning are Lamp» Bleek, Hart. 

Horn, Spaniſh-Brotun, Ivory, Printers-Black, Unber, 


| and other groſs ones. | 
30 Put your Colour into a deep Shell and ſome Gum-Water Ml © 
2 te it, which will ſoon mollify it, and with your Finger 


do the Colour againſt the Shell, till all the Knots be dif | 
ſolv'd; then with your Pencil ſtroke the Colour from 
| the Side of the Shell to the Bottom, and. 'tis done; only 
obſerving if it be too thick, to add more of the Gum- Mt © 
7 War wit. , W F 
Note, Maſbed Colours are thus to be tempered, but as | 
to fleepid ones the Liquor of them is only ta be us d. 


The ordering each Colour, without Commixture, to the bet Id 


tage. 
n .. SDS 5» , | '= 
Vermilian, if ground and temper'd with weak Gums WG 
water, gives a deep Red or a Scarlet Colour. [Re 


Raſfjet, waſh'd and temper'd with Gum-Water, is at 
firſt almoſt like Lake, tho ſubject to fading; but tem- 90 
per'd with Brazile-Water, it will be of a deep Colour. | 
Carmine, temper'd with Gum-Water not ſtiff, gives uu 


the beſt of Reds. | 
Lake, ground or temper'd with Gum-water, is a deep 7 
Pink or Bloom Colour. | 5 Blu 
KNed. Lead waſl'd is a Colour between a Red and ian ; 
Orange. „ dee 


Turnſoil, put into Vinegar with ſome Gum- Water over 1 

2 Chafing-diſh, and well ſqueez'd in the Liquor, will give i a 
a good Colour for ſhadowing any Yellow with, _ 

Indian- Cafes, thus manag d, is a good tranſparent Red. 

. © Brazile, the Filings or Raſpings in Vinegar and ſmall 

Beer in an Earthen Veſſel, with powder of Allum boil'd 
to heighten the Colour, gives a light Violet Colour. 

Note, After you have ftrai'd it off, "tis proper is add a 

vin * =; nn ry it. „„ 

"Wa T Scaritt 


— 4 
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Scarlet-Flcks boil'd gently in Water about five Houm 


utting in a De of Soap · Lees. es a ee 
Red or Scarlet Col | 
8 REEN 8. 


_ Verditure,, wall'd and temper'd with Gum-Water, matey 
no tranſparent, Green: But half a Pound of Frenrh- Verdi 
oreaſe, with an Ounce of Argol boiP'd in a Quart of Water, 
makes a good tranſparent Greenz inclining to a Blue. 

Note, Thys, Colour reguires about frue. Hours gentle boil- 
ung, and when tis dine, it muſt fland. à conſiderable 
time a ſettling, that you may pour the clear from it. 


Bice, waſh'd and temper'd with Gum- Water, makes © x 


good Green, tho not tranſparent. | 
Sap-Green ſteep'd in Water, with a little Alum pow- 
ler, is 2 Green: to ſhadow withal. 1 


n 5 

bee, ſteepd a Night in Water, makes : an excellent 
clear Gold Colour. | 

Vellow-Berries. ſteepd in Allum Water, is a Wer een 
Yellow. 
| 4rſuick, waſh'd and temper'd with Gum-Water, is 2 
Gold Colour, tho' there are ſeveral kinds of it, as more 
Red, or more Yellow. 

Maſticot, ground and temper'd with Gum-Water, is a 
good, tho! no tranſparent Yellow. _ ; 

Gambooge, with: Water only, does at laſk make. the beſt 
and, wolt 1 tranſparent. Yellow. 


BLUES. 

A Ulramarine temper d with weak Gum-Water i is the- beſt 

lue. 

Indico, temper'd and ground with Gum-Water, is a 
deep Blue, and fit to ſhadow Blues withal. 

Logwood manag'd - Brazil (which ſee among the Reds) 
; a very good Purp 

Bice, waſhed and — with Gum - Water, is a good 
Blue, tho? not tranſparent, of which there are ſeveral 
forts, lighter or darker. 

Verditer ſo manag' d is a good Blue, but not tranſparent. 

Litmaſe cut into ſmall Slices, and ſteep'd in weak Wa- 
1 (made of Gow Black) a Day or more is © tranſparent 
blue, x 
| Blacks, 


. 


HALT . K n ee eee — * 
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2 a good Colour to diſtinguiſh Roads, c. by. 
is a good Haw Colour, and looks well on Gold. 


are able to make Colours proper to ſhadow with, as ligit 
Colours are always ſhadowed with ſadder of the ſame Ni 
ture, viz. lighter Greens with deeper, &c. as for inftanc; 


' Berry-Water mix'd together. 


& [BiLACK® | 

*  Lamp-Black, Printers-Black, Ivory and Hart's- Hy 
Shavings burnt, ground, and temper'd with Gum-Water, 
are all good Blacks, 5 | 
Indian Ini, ground and temper'd with a weak Gun. 
water is the beſt Black to ſhadow deeper Blacks withal, 
; „„ — EET Een; 
Mbite-Lead, ground and temper'd with Gum-Water, i 
RV le. En 882 | : 
| . BROWN S. 5 
Mod. Soot, or Rinds of Walnuts boil'd in Water a 
ſtrain'd with ſome Gum-Water to it, either of them 


Umber burnt, ground, and temper'd with Gum-Wats, 


- Spaniſh-Brown ſo order'd makes a good Liver Colour, 
Nov, as theſe Colours are in all reſpects ſufficient i | 
themſelves to beautify any Draught; I ſhall only ily 
ſtance how they may be made ſadder or lighter, by mii 
ing thoſe of different kinds together, as Greens with Y* 0 
lows, c. For tho' the Colours mention'd be ſufficien d 
yet it may be requiſite it ſhould be paler or ſadder. Ther th 
fore, as to a Green, Verdigreaſe-Water, and Velo 
Berry-Water, according as they are mix'd, make a light © 
or darker Green, and, as being tranſparent, is a Colour Y 
better for this Uſe. B 
And you may obſerve alſo, that a different Colour mi of 
be produc'd by mixing different Colours together; as a d th 
Green may be made of Litmoſe and Vellow-Berry- War di 
mix'd together, viz. a Blue and a Yellow, Sc. 't 


Knowing how to make a Colour lighter or ſadder, you 


» » Þ 


— 
— 


obſerve ; : 
Verdigreaſe may be ſhadowed with Indico and Yellow 


= 
þ——< 


Gambooge and Yellow-Berries may be ſhadowed wit 
Umber mix d with Red-Lead or Vermilion, _ Maſt 
| Alti 
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Maſticot may be ſhadowed with Red-Arſnick. | 
in 8 Verditer and Bice with Indico. - NT wi 
ter, WW $pani/5-Brown may be ſhadowed with burnt Umber and 
Brazil Water mix'd together. © > > 

Wood-Soot and Walnuts with Umber, and Umber 
vith- burnt Umber, Oc. | | . 

Which is obvious to any that can rightly diſtinguiſh. 
Colours ſingly of themſelves, and have a Notion of pro- 
ducing others by co-mixing thoſe of different kinds, &c, 
as I have already inſtanc d. | . 

Having your Colours ready for Shadowing, and all in 
order to lay them on your Draught, it is pre- ſuppoſed you 
are ſtock d with Pencils, ſo as to have Pencils of different 
dizes for each Colour, to prevent the Trouble of frequently 
cleanſing them (in Water with a Linen Rag) as you have 
Occaſion to uſe different Colours for one Uſe or another. 

Chuſe Pencils by their Fulneſs of Hair next the Quill, 
which ought gradatim to leſſen to the End in a Point, as 
you may try by drawing it through your Lips. 

Now, as to the actual laying on the Colour: Suppoſe 
| you had the Plan of a Survey only in its Lines, and would 
ky the Colour about a Field in it; dip your Pencil into 
the Colour, and draw it along of an equal Breadth about 
the Field, in the Inſide thereof, broader or narrower, as 
the Field is more or leſs in Quantity; then juſt wet your 
Pencil in Water, and pencil off by degrees what you be- 
fore did, towards the middle of the Field; only, Mete, 
You are to pencil off only from the Inſide of the colour'd 
Breadth; for by this means the Colour from the Outſide 
of the Field will ſeem by degrees to vaniſn, and ſo look 
| the more beautiful to the Eye. And when Landſcapes are 
divided into, ſeveral Tenures, or great Eftates ſo divided, 
tis proper in one entire Colour to ſtrike out each Parcel, 
g and a different Colour to each Parcel is needful: And tis 
a dviſable that every adjacent Field ſhould be bounded with 
FF Colour ſomewhat different, which muſt be referr'd to 
the Judgment of the Artiſt, as the colouring of Maps is 
not always for Ornament only. * 
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| T is 3 to | inſert this Table « of th 

| | ol ' Sun's Declination, becauſe I laid down: 

= Method, Page 296, for correcting the whol 

= Work of a Survey, either County or Ci 

by Aſtronomical Calculation, in which Rl 

1 Sun: s Declination is required; but, as I con. 

[| ; clude, that thoſe who underſtand ſo mud 

1 Aſtronomy as to correct their Survey by theſ 
Directions, need not be taught the Uſe « 
theſe Tables of Declination; I think a f. 

3 ther EP altogetier needleſs, 
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APPENDIX: 


A. * Y 
6 
2 


Of LEvELLING, conveying 


of WATER, Oc. 


ONVEYING of Water depends upon 
Levelling, becauſe all the Surface of the ſame 


to be equally diſtant from the Centre of the 
Earth, except by the Preſſure, or Agitation 
of ſome other Accident that affects it; as a 


| bance of the Fluid, cauſe the circumjacent Parts to fly off 
in concentrick Circles; but, when that is over, the Sur- 
face of the Water inclines to reduce itſelf to its firſt natu- 
ral horizontal Poſition: And the like may be ſaid of a 


its Surface is rough, in Proportion to the Oppoſition it meets 
with, and the Quantity of Water acted upon. And thus 
the vaſt Ocean is more affected and diſturb'd, its Waves 


a greater Quantity of Water ; and a River, whoſe Current 
tends to Windward more than that which tends to Lee- 
ward, tho with the ſame Gale of Wind, becauſe it meets 
with more Oppoſition ; but every Quantity of Water, 
whether greater or leſs, inclines, as ſoon as the Diſturbance 
is removed, to reduce it ſelf to its former horizontal, or 


rather globular, Form. | B 
ut 


Body of Water, or other Liquids, inclines 


Stone, thrown into the Water, does, by a ſudden Diſtur- 
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Liquid that is diſturb'd- by Wind, or any other Accident; 


more ſwelling and boiſterous than thoſe of a River, becauſe - 
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But there may be a mechanick Power applied, which 
by its Force willeact upon the weaker Body, and put it out 
of its natural Poſition ; as we fee in common Water-pumy, 
which will convey a great Quantity of Water far aboye 
the Surface of the whole, which is contrary to its natun 
Tendency ; but this is occaſion'd by the Force of the Pump: 
exhauſting the Fluid, and the Air preſſing upon the Surface 
of the remaining Part, to ſupply the Deficiency, product 
that Effect, as may be thus proved. x” 
If the Repoſitory of Water, that ſupplies the Pump, was j 
" cloſely luted, that the circumambient Air could not penetrate i 
fupply the Plate of the exhauſted Fluid, the Pump could wt 
perform its Office ; notwith/tanding that there was Water . 
nough to ſupply it, and the Pump flood deep enough in tha 
Mater to att upon it. | 
But ſetting aſide that Part of the Zydro/taticks, my Bu- 
ſineſs now is to treat of the Poſſibility of conveying di 
Water from any one Place to another Place aflign'd ; ani 
this may be brought under two Heads, | 


Firſt, To convey Water in cloſe Pipes, and to give Rex 

ſons for the Tendency of Water upwards, as we (x 
Naw-River Water convey'd by Pipes into the ſeven 
Apartments in London, tho' two or three Stories high, 

n Secondly, To convey Water by an open Brook, Rivule, 
or other AqueduG, when the Water is not confin'dty 

Pipes, but lies open, as the New-Rzver from Ware v 
London; or, as any other River in its natural Courk, 


As aPreparative to either of theſe Methods of conveying 
Water, we are to conſider the Level; for (as I faid before 
the Surface of the ſame Body of Water inclines to be equa 
ly diſtant from the Earth's Center; and it would be nM 
vain to attempt to convey Water from one Place to ano 
ther, without finding firſt, whether there is a Deſcent fron 
the former Place to the latter, which is beſt perform'd by u 
Inſtrument call'd a Level, of which there are ſeveral Sort; 
of ſome of which take the following brief Deſcription, 


Of War ER-LEVEI. 


A Water-Level is a round Tube of Braſs, or any fol 
Metal or Matter, of about three Foot long, or more or - 
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e pleaſure. The Ends of it are turn'd up at Right-Angles- 


ut to receive two Glaſs Tubes (one at each End) to be poſited ' 


5 perpendicular to the Body of the Level, and to be luted 
ſe cloſe to the Braſs, ſo as to retain the Liquid therein con- 
uy tain'd without leaking; and then pour into it ſo much 
' common Water, or rather fome other Liquid, of a Colour 
e that may more eaſily be diſtinguiſned from the Colour of 
6 the Glaſs; fix it upon a proper Pedeſtal, with a Ball and 
Socket, Cc. the Liquid in both Ends will be horizontal 
from the Principle above aſſerted, to wit, That all Paris 


i the Surface of the ſame Body of Liquid, mcline to be equal} 
. Ser from 12 Con of the ig | of TOs 
fo | - 5 
; Of the Ar R- LEVEL. 
„ There is another ſort of Level calld an Air-Level, 
wich is a ſtrait cylindrical Glaſs Tube; fill it within a 
fi Drop, with any Liquid that will not freeze, for which 
| Reaſon Spirits of Wine is molt frequently uſed, and from 
thence ſome call it a Spirit-Level : "This, when fo filPd, is 
- WW hermetically ſeal'd at the End at which the Spirit was 
pour'd in, or at both, if it was open at both the Ends; 
and when horizontal, the Bubble, or Place poſſeſs d with 
Air, will be in the middle; but if never ſo little declining 
from an horizontal Poſition, the Bubble flies towards the 
upper End, becauſe any Quantity of Air is lighter than 
ode fame Quantity of the Liquid contain'd in the ſame 
„Level; but when the Bubble is in the middle, the Level 
is truly horizontal; and conſequently, having proper Sights 
VS fix'd at each End, perpendicular to the Tube, and of 
ey equal Length; any thing ſeen through theſe Sights (whe- 
BE ther ſmall Holes, or croſs Threads, Fc.) when the Bub- 
u ble is in the middle of the horizontal Tube, is truly level 
oi or horizontal. 
IM | 
al Of the PLUMB-LEVEL- 
53 


This is fo common amongſt Carpenters, Bricklayers, 
c. that it needs not a large Deſcription, it being com- 
d of a Piece of Board or Plank, of two, three, four, 


we, or fix Feet Length at pleaſure, and: another Piece 
Y 2 fitted 


fitted into it at Right-Angles, or perpendicular to the for. 


a Line is fix'd, and a Plummet at the end of that Li 


the ſaid Baſe is then in a true horizontal Poſition ; and, 


——Fherefore, 


Ng. 94. the Circumference or Surface of the Earth, 


tre, and terminate therein; and therefore cannot be pt 


324 APPENDIX. 
mer, and ſet upon the middle of it: At the Top of which 
with a Hole for the Plummet to play in without Interrup- 


tion: and then, when the Baſe of the horizontal Part is ſo 
ſituated, the Plumb-Line falls juſt in the Perpendicular, 


as the Plumb-Line deviates from the Perpendicular, the 
Baſe declines in the, ſame Proportion from an horizontal 
Poſition. | | | 

I might Inſtance in ſeveral other Sorts of Levels, but 
they, that know the Uſe of theſe, may with a little Ap- 
plication know the Uſe of all Inſtruments defign'd for 
that purpoſe : But it is neceſſary to give the following 
Caution in the Uſe of Levels, v:z. 

The Earth is a Globe, and, as I have ſaid before, the 
Surface of any Body of Liquid inclines to be in every 
Part of it equally diſtant from the Center of the Earth, = 


The leſs Diſtance you take in Levelling, the truer 
your Level is; for although the Surface of the Sea ſeems 
at a ſmall, Diſtance, to co-incide with, or inſenſibly to di. 
fer from a Right-Line, yet, if continued, it is evident, 
that as the Tangent-Line cannot co-ineide with the Cir 
cle, but only touch it in one Point, fo the Level being 
a ſtrait Tube, when placed horizontally, the middle of it 
is neareſt the Centre, and moſt affected with the Gravity 
that acts upon the Object that is in the Tube. As for 
Inſtance z : | 

Every thing that we call perpendicular to the Surfac 
of the Earth, muſt have an equal Tendency to its Center: 

Then, for Illuſtration, ſuppoſe DH IK b 


! 


* 


A its Center; let DB, and alſo E C be bull 
perpendicular (as the common ſound way of Building 5 
the Lines CE and BD tend equally to the Earth's Cen- 


rallel, becauſe they are at ſome Diſtance at the Surfact, 
and terminate in one. Point at the Centre A. 
Hence, though D B be equal to E C, and conſequent: 
ly AB equal to AC, yet the Line E C drawn at * 
Hou gef 


AF PB N-D- FX: © J25 
Angles with AC, and the Line EG drawn at Right- , 
Angles with the Line A B, will interſe& each other in 
L; fo that if from C you would behold B, it would be 
ſuppoſed much lower; that is, the Line B D would be 
thought ſhorter by this way of Levelling, than the Line 
E C, becauſe the Point B falls under or below the Viſual 
Line C F, which, by this Method, muſt be deem'd ho- 
rizontal, becauſe perpendicular to the Line drawn from 
C to the Center of the Earth. 

But by the ſame Rule B G, being drawn perpendicu- 
Jar to A B, will repreſent E C ſhorter than B D, becauſe 
the Point C appears below. the Line B'G ; and although 
this cannot err vaſtly in the ſmall Space that comes within 
the Reach of any one Obſervation, yet it is ſufficient to 
| prove that no two Walls, &c, can be parallel to one 
another, if they are both perpendicular, and tend equally to 

the Center of the Earth; and conſequently, that the 
| ſhorter Diſtances we take in Sight-Levels, the nearer we 
approach to the Truth. 5 


From what has been ſaid, the different ways propoſed 
for conveying of Water, viz. by cloſe Pipes, and by open 
Rivers or Rivulets, is to be perform'd as follows ; ſetting 
aſide the mechanick Force before hinted, which raiſes Wa- 
ter above its natural Tendency, as the Works at London 
| Bridge ſupply Places in the City that are ſituated very 
much above the Surface of the River Thames. 


And firſt of conveying Water by its own Gravity, 
without any mechanick Force added to it, when to 
be carried in cloſe Pipes. | | | 


Suppoſe it was propoſed to convey Water from the 
| Head of a Fountain at G, to a Houſe at L, and to carry 
it up two Pair of Stairs in the ſame, when convey'd by 
Pipes under Ground to the Foundation; and it is required 
to know, whether it is poſſible to be done; and if it can 
be done, to know how it is to be perform'd. a” 

And firſt, in order to know, whether it is poſſible to 
convey Water from any Spring, c. to any other Place 
Propoſed, take this general = by the way. ic 


3 
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If the Place to which the Water is to be convey'd, is 
lower or nearer the Center of the Earth than the 
Head of the Spring, it is certain the Water will in. 
cline to the loweſt Place by the Hypotheſis before aſ- 
ſerted: But if the Place propoſed be higher or further 
from the Center of the Earth than the Head of the 
Spring, the Impoſſibility of its being convey'd is proved 
from the ſame Foundation ; and this is to be determi- 

ned by the following Directions. 

Place your Water- level at ſome convenient Diſtance from 
the Spring-head, in a right Line towards the Place to which 
the Water is to. be convey'd; as at 30, 40, 60, or 100 

Yards diſtance from the Spring-head. Then have in a rea- 
dineſs your two Station-ſtaves divided into Feet, Inches, 
and Parts of Inches, from the Bottom upwards: Being thus 
provided, cauſe one {whom you may call your fr/? Afytant) 
to ſet up one of the ſaid Staves at the Spring-head, and re- 
quire another (which you may call your ſecond Afiſtant) to 
erect the other Staff beyond your Inſtrument, at 30, 40, 
60, or 100 Yards forward, towards the Place to which the 
Water ſhould be convey'd. Theſe Station- ſtaves being erecded 
perpendicular, and your Water- level about the Mid-way 
preciſely horizontal, go to the End of the Level; and lool · 
ing through the Sights, cauſe your fir/t Aſiſtant to move 2 
Leaf of Paper up and down your Station-ſtaff, till thro? the 
Sights, you ſee the very Edge thereof; and then, by ſome 
known Sign or Sound, intimate to him that the Paper is then 
in its true Poſition : Then let this fir ff Aſſiſtant note againſt 
what Number of Feet, Inches, and Parts of an Inch the 
Edge of the Paper reſteth, which he muſt note down ina 

Paper: Then your Water-level remaining immoveable, go 

to the other End thereof, and looking through the Sights 
towards your other Station-ſtaff, cauſe your ſecond Aſſiſtant 
to move a Leaf of Paper along the Staff, till you fee the 
very Edge thereof through the Sights ; and then (by ſome 
known Sight or Sound) cauſe him to take Notice what 

Number of Feet, Inches, and Parts of an Inch are cut by 

the ſaid Paper, which order him alſo to keep in Mind, or 

note in a Paper, as your firft Afi/tant did. 

This done, require your ft Affant to bring his Sta- 
tion-ſtaff from the Spring-head, and cauſe your ſecond 


Afftant to take that Staff, and carry it forwards towark | 
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the Place to which the Water is to be convey'd, 30, 40» 
60, or 100 Yards, and there to erect it perpendicular, as 
before, — your %, A ſiiſtant ſtand at the Staff, 
where your ſecand Afftant before ſtood: Then in the 
Mid-way between your two Aſſiſtants, place your Wa- 
ter · level exactly horizontal, and looking through the 
| Sights- thereof, cauſe your ft Aſiſtant here to move a 
Paper up and down, and when you give them a Sign, to 
note what Number of Feet, hes, and Parts of an 
Inch, are cut by the Paper, and note them down: Then 
going to the other End of the Water- level, look through 
the Sights, and cauſe your ſecond ¶ ſſiant to move a Paper 
along the Staff, and note the Feet, Inches, and Parts of 
an Inch, as before. | | 
| Then cauſe your fr/# Aſiſtant to bring away his Sta- 
tion-ſtaff, and cauſe your /econd Aſiſtant to take it, and 
| carry it 30, 40, 60, or 100 Yards forwarder,, towards 
| the Place to which the Water is to be convey'd : And, 
| leaving your fir/# Aſjant at the Place where your /e- 
cond Aſſiſtant laft ſtood, place your Water-level again in 
| the Mid-way between your two Aſſiſtants; and looking 
through the Sights, as before, cauſe each of them to 
move a Leaf of Paper up and down their Station-ftaves, 
and note down in their ſeveral Papers the Number of Feet, 
laches, and parts of an Inch cut, when you look'd through 
the Sights of your Water-level. | | | 
In this Manner you muſt go along from the Spring- 
| head, to the Place unto which you would have the Wa- 
ter convey'd; and if there be never ſo many ſeveral Sta- 
tions, you muſt, in all of them, obſerve this Manner 
of Work preciſely : So by comparing the Notes of your 
two Aſſiſtants together, you may caſily know whether 
| the Water may be convey'd from the Spring-head to the 
deſir d Place or not, though there be many Hills be- 
tween, : 

Here note, That in your Paſſage between the Spring- 
head and the appointed Place, from Station to Sta- 
tion, you muſt obſerve this Order, otherwiſe great 

Error will enſue, viz. That your firſt {fp/tant muſt, 
at every Station, ſtand between the Spring- head 
the Water-level ; and your ſecond A¶fillant muſt al- 
ways ſtand between * and the Place 

| 4 to 
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to which the Water is to be convey'd: Thus, by 
- obſerving the Order in your Work, you ſhall have 
no Confuſion, neither ſhall one of your Aſſiſtantz 
take more Pains than the other.. 
Having thus orderly proceeded from the Spring-hea 
to the Place appointed, call both your Aſſiſtants t 
por cauſe them to give in their © Notes of Obſervations at 
each Station, and add them together ſeverally : Then, 
if the Note of the ſecond Aſfiſiant exceed (or be greater 
than) the Note of the firſt Aſſilant, take the leſſer Out 
of the greater, and the Remainder will- ſhew you hoy 
much the appointed Place, to which the Water is to be 
brought, is lower than the Spring- head. 


A _xxXx 


[ The firit 4/i/tant's Note. | [The ſecond Aſſi/tant's Note, 


Station. (Feet. ich. Part. |Station. Fret. Inch. Parts, 
| 1 1-15'4;.3 2 Þ I; |; 24 7 | 
CE — F — — — — f 
2 „ 1 „ 10-123 : 
e nl 
Sum | 18 10 7 Sum. | 21 | 2 | © 


By this Table you may perceive, that the Notes of 
the fr/? Aſiſtant, collected at his ſeveral Stations, being 
added together, amount to 18 Feet, 10 Inches, and of 
an Inch; and the Notes of your ſecond Affi/tant at his 
ſeveral Stations, being added together, amount to 21 
Feet and two Inches: So the Number of the ft A. 
Giant's Obſervations, being taken from the Number of the 
ſecond, there will remain 2 Feet 3 Inches, and 4 of an 
Inch; and ſo much is the Place, to which the Water i b 
to be brought, lower than the Spring- head, according to 
the ſtrait Water-level; and therefore the Water may es 
ſily be convey'd. 

Note. That H repreſents the Inftrument or Water- 

level, and K the Station-ſtaves; G the Spring- 
Fig, 95. head, and L the Place to which the Water 1s to 
be convey'd. 


Here 
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Here Note, that when you have calld your two Aſſi- 
ſtants together, and examined their ſeveral Notes, 
and added them together ; if then you ſhall find the 
Sum of your fir/f Afſhant's Note to be greater than 
the Sum of your ſecond Afiſtant's Note, that then it 
is impoſſible to bring the Water from that Spring- 
head to the intended Place: But if the Sums of the 
Notes of your two Aſſiſtants do exactly agree, there 
is then a Poſſibility of effecting it, if the Diſtance be 
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but ſhort, though with more Charge and Difficulty. 


When Water-levels are made with Teleſcopes four 
© or five Foot long, then great Diſtances may be ſeen 
© very diſtinct; and in ſuch Caſes, Allowances / may be 


made for the Curvature of the Earth, as before hinted, 
which 991 be as in the following Table | 
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ſtaves; Work thus, 


40 
Ber 


1600 
124 


6400 
3200 
1600 


I00000) 198400 (1,984 


6 Or, by Pen, thus; 1 the "EIA 
© of the Chains by 124, and divide the Pro- . 


© So, if it be requir d to know what 


© Allowance muſt be made, when the Level 
is 40 Chains diſtant from the Station- 


© That is, almoſt two Inches. And in 
© like manner, if the Station-ſtaff were 
© diſtant from the Level 80 Chains, or one 


Mile, the Allowance is 7 Inches . 


© And 
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And by theſe Allowances muſt each Obſervation b 
© lefſen'd in the Accounts of both your Aſſiſtants. Theſe 
< ReRikcations give us the true Level; but for the Cur. 
< rent of the Water another Allowance muſt be made, 
© according and proportionable to the Velocity requird 
© in that Current, 
< Lbſth, Obſerve, that of theſe three Allowances, that, 
* forithe Error of the Level, which is the firſt, is alway 
proportional to the Sum of the Diſtances ; and the ſe- 
© cond, which is for the Curvature of the Earth, is az 
© the Sum of the ſeveral Diſtances ; and the laſt, which C 
© js for the Current; is like the firſt, and is as the Sum d 


* the Diſtances themſelves. | 


Note 2. That the moſt approved Authors, concern- 
ing this Particular, do aver that, at every Mike's 
End, there ought to be allowed 4 Inches more 
than the ftrait Level, for the Current of the Wa. 
ter. 

Note 3. If there be any Hill hun in the Way be 
tween the Spring- head, and the Place to which the 
Water is to be convey' d; you muſt then cut a 
Trench by the fide of the Hill, in which you muſt 
lay your Pipes equal with the ſtraight Water-leve, 
with the former Allowance. And if in this Ck 
there be a Valley, yet laying the Pipes under 
Ground, though it be a great Deſcent to the Bottom 
of the Hill, and a great Aſcent to the Top of the 
other, yet the Water will flow in the Pipes to the 
Top of the other Hill, by reaſon of the Preſſure of 
the deſcending Water, provided that the Top of the 
Hill, to which the Water is to be convey'd, lie be- 

low the horizontal Line of the Place from whenc: 
the Water is to be brought. 

Note 4. That 4n conveying of Water to an appointed 
Place, it is not convenient to bring it from the Spring- 
head by the neareſt Diſtance, or in a ſtraight Line, 

but by a crooked or winding Way; and you ought 
alſo to lay the Pipes one up, and another down, where 
they will have too violent a Current. - 


7 


J know whether it is poſſible to convey Water by an open 
Rivulet, and to perform it, if it is prafticable. 


To effect this, take two Boards of about two Foot 
over, or thereabouts, of what Form or Shape is not 


material; the larger the better; about the Midſt of each 


of which Boards bore a Hole, into which put the Ends 
of two Sticks, ſetting them up in thoſe Holes perpendi- 
cularly : The Sticks muſt be exactly of one Length, 
and have at the Tops of each of them Marks of white 
Paper, or the like; and the Sticks muſt be of ſuch length, 
that when the two Boards with the Sticks in them are 
Hoating upon the Water, the Marks of Paper at the Tops 
Jof them may be ſeen at a competent Diſtance from the 
Pond. The two Sticks being thus ſeated in the Water, and 
In a right Line (as near as you can gueſs) towards the 
Place to which the Water is to be convey'd; then, at as 
eat a Diftance as you can conveniently, erect a third 
tick upon the Land, ſetting a Mark thereupon in an 
rect Level with the two former, which are in the Water; 
Wemoving the Marks that are either upon thoſe in the Wa- 
ter, or that upon the Land, which you laſt erected, higher 


em all there to a right Level: Then taking exact No- 

tice how high the Marks are above the Top or Surface 
ff the Water, go on with a fourth, a fifth, a ſixth, Cc. 
Ptaff, ſo long as you go in a right Line; for having 
dlac'd two Marks in an exact Level, it is eaſy to find as 
Many more as you pleaſe: And when you are to alter 
our Courſe, that is, you are to vary from a ſtraight 
Line, you may make uſe of your Inftrument, and pro- 
Cccd in all reſpects as is before directed: And according 

you find the Ground at the Place to which the Water 
6 to be convey'd, either higher or lower than at the Pond, 
jou may determine the Poſſibility or Impoſſibility of its 
xung convey'd thither, | 1 


4 III. Haw 


pr lower (as Occaſion offers itſelf) till you have brought 
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III. How to try whether Water may be convey fro 


a Spring or Head to a defigned Place, though at : 

* conſiderable Diſtaner. il 
e gr 

At the Spring-head begin to make a little Trench, th. 
bout three or four Pole long, towards the Place to. whic Bt ' 
the Water is to be convey'd; whethes this Trench k Wu! 
ſtraight or crooked is not material in this Caſe. The if 
let ſo much Water run as will only fill this Trench WW! 
letting none run over at either End of the Trench; |! 
but when either End is full up to the Brink, then iq tal 
the Courſe of the Water. Now, if you find the Trend me 
dry, or ſhallower of Water at that End which is neu lor 
the Head, than at that End fartheſt from the Head, i D 
Ir 


declares the Ground to be falling. Then do the lik 
for three or four Poles farther, ſtill making the Wang 
to follow you. And having filled the Trench, ſo tht 
the Water may ſtand level at both Ends thereof, then 1 
both Ends ere& two Staves of about four Foot long 
at each End of the Trench, being both of equal Heigl 
from the Surface of the Water. This done, go on i 
the ſame Line about ten or twelve Pole farther, wher 
ſet up a third Mark, fo that you ſtand behind it, and 
looking to the middlemoſt Mark, you fee all the Toy 
or all the Bottoms, according to which you meakur 
your equal Heights, may all agree. And then, if tin 
Stick, which is below the Mark, be longer than the oth! 
two, it ſhews a Deſcent; but if it be ſhorter, it ſhew 
the Ground is higher: But if any riſing Place of Grout 
be in the way, you may eaſily find the Height of its il 
oy; ſetting up a Stick, and meaſuring it, as before 

w'd. 


If it was requir'd to be known, whether it is poſit 
to convey Water from the Spring-head © 
Hg. 96. A, in the Side of the Mountain G, to i 
Houſe at F, near the Bottom of the Mou 
tain I; | f. 


1 
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Firſt, Find the Poſſibility or Impoſſibility of it, as be- 
fore directed, and, if it is found prafticable, convey -the 
Water by an eaſy Deſcent, from the Spring-head at A, 
along the Side of the Mountain to B; but there being a 
great Valley, B E, between the Mountain G and. the 
Mountain I, conſider whether tbe Hills, at the End of 
that Valley, be as high as to continue the Courſe of the 
Water with a Deſcent from B, and yet to allow it a 
ſufficient Deſcent to the Houſe, or Placè at F; and, 
if ſo, continue the Courſe. of the Trench or River, by 
which the Water is to be convey'd from B behind the 
Mountain G, till it comes to turn towards the Moun- 
Stain H, which is ſuppoſed to lie behind, or more re- 
mote than the Mountains G or I, and fo convey it a- 
; Wong the Side of the Hill or Mountain H, from C to 
b, and ſo much further as that Mountain extends be- 
hind the Mountain I; and ſo winding it about along 
the back Part of the faid Mountain I, bring it about to 
E, 358 ſo by an eaſy Deſcent from E to the Houſe 
at F. | | 5 
= But if there had been no Mountain H, or other 
Ground fo high as the Trench C D, it muſt in that 
Caſe have been convey'd from B to E in a Trough large 
and ſtrong, in proportion to the Quantity of Water to 
be convey'd: as the New-River, by which the Water 
I convey'd from Hare to London, is by a large leaden 
rough, ſupported by ftrong Timber, and ſecured by 
rong Boards or Planks, and from thence called the 
boarded River. 
Again; if notwithſtanding the ſufficient Deſcent from 
e Spring- head to the Place that the Water is to be 
Convey'd to, ſome Hill ſhall interpoſe, of a continued 
Extent, and whoſe Top is above the Level with the 
Head of the Spring, it muſt, in ſuch Caſes, be convey'd 
by a Paſſage cut in the ſaid Hill, fo deep as to anſwer 
he proper Deſcent from the Spring-head, and may ei- 
ther be left open, if the Ground is of no great Value ; 
ut if in valuable Ground, or in a Town, or the like, 
t may be arch'd over, as the New-River is, where it 
8 convey'd through, or rather under Mington. | 


Note, 
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| ſhall be fo cleanſed and purified, if foul, or ſo ſoftened, e 


234 - APPENDIX 


Note, Four Inches and an half Deſcent is allnod 10 þ 
enough to convey Water a Mile. | | 
Note alſo, That when Water is confind in Pj, 
[4 it r till it comes at i 
Bottom, it will riſe in # | perpendicular, 
otherwiſe, fo high as to be 3 Level with 1 
Place it firſt proceeded from, whether a Spring „ 
nh of Water, contrid to ſupply the Plac ah 
pointed. | 


*. Hew 15 cleanſe Water, when the Courſe or Stream i; 
foul and muddy. | 


Make a Trench three or four Perches long; or, ii 
longer, it is better, and let it be a Foot and a half a 
two Foot deep, wiz. of Depth and alſo of Breadth pn 
portionable to the Quantity of Water to be convey 

it, in order to be cleans d; fill this Trench about 1 
oot thick from the Bottom, with Hurlock, or Chill 
Rubbiſh, cut in Pieces as fit for the Lime-Kiln; aft 
that, fill it three or four Inches higher with Pede 
Stones; and then fill it to the Top with Gravel u 
Earth, and the Water, by draining through that Paſſag 


it is hard, as frequently Spring-water is, that it will l 
fit either for Waſhing, Brewing, or any of the Utes d 
common ſoft Water. | 
a Of the Flowing of Dry Grounds. of 
It is to be ſuppoſed in this Caſe, that there is a Quantity 
of Water ſufficient for this Purpoſe, above the Level d 
the Ground to be overflow'd, and this may ſometimes it 
ured different ways. | | 
As firſt, when Land lies near ſome River that has asia 
conſiderable Fall or Deſcent ; then, although that Part d | 
the River, that lies neareſt the ſaid Land, has its Surat 
ſo far below the Surface of the Land, that it cannot & 
brought directly from that Part of the River to the Land; 


yet by going higher up the River, eſpecially above 4WBroo! 


Fall, if there be any ſuch thing, it often happens thi 
Water may from thence be convey'd with an al 


Deſcent, according to the foregoing Rules, to the * 


3 
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Part of the Land propoſed; as for Inſtance: It would 


be impracticable to overflow any of the Land that con- 


fines the River Lee, by the Water of the ſaid River, yet 
„che New River, though taken out of the River Lee, and 
WW confin'd more horizontal, and to an eaſier Deſcent ; its 
surface lies not only much above that of the River Lee, 
but above the Land by which the River Lee is bounded, 
WE when at a confiderable Diſtance from Hare; fo that it 
might be capable of overflowing the ſaid Grounds, | 


Sometimes Water is forced by Milk, or other Engines: 


| Sometimes a Spring happens on the Side, or towards the 
Top of a Hill. But, by whatſoever Means the Water 
© is procured, at or above the Level of the Place to be 
flow d, the Practice is as follows. | 

| Having by Drains and Dams brought the Water to the 
higheſt Part of that Ground which you would flow, you 
muſt cut a little Trench as level as you can gueſs (by 
Wn Inſtrument or the bare Eye) which Trench let be 
about nine Inches broad, and ſeven or eight deep, and 
Whifteen or ſixteen Foot in Length at the firft, laying the 
Turfs which you cut out cloſe to the Trench, on the 
lower Side thereof, with the Graſs-fide downwards. 
This done, let the Water into the Trench, allowing it 
to run over at the lower End thereof. And thus may you 
ſtop the Water with a Turf, and cauſe the Water to run 
over in any Part of the Trench. 


the Water will not follow you, you muſt, with a Spade 
Imade crooked at the End, fink it deeper, and caſt out 
the Earth; and, in your going on, go deeper and deeper, 
as you ſhall find Occaſion, yet not deeper than that the 
Water may juſt follow you; thus proceeding till you 
ome to the further Side of the Ground. And in your 
Paſſage, according as you find the Ground to fall, you 
may make croſs Trenches of about four or five Pole one 
rom the other, the ſame way as is formerly ſaid, till 
ou have made Drains enough. | 

| In caſe you are to carry your Water over ſome Ditch, 
Brook, or Valley, you muſt then make a Caſe of Boards 


Water may run, 


Of 
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= Now, in the making of this Trench, if you find that | 


aled together, making a Trough thereof, through which 
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07 Draining wet Land. 


If this wet Land lie adjacent to a navienkle 
where the Tides ebb and — regularly, the m — 
per Method of draining that Land is to make Trenche 
from that Place that is to be drain'd, to the ſaid N 
ver, leaving a free Paſſage from the wet Ground to 
aid River, when the Tide is ſo low that the Sura 
of it is below the Water that is in the Ground to 
drain'd, for then the Water will deſcend towards the fy 
River and drain the Ground; always taking care eich 
by Sluices or falling Ports, to keep the Water fra 
flowing out of the River into the faid Ground, whe 
the IIde is ſo high, that the Surface of the Water in 
River is higher than in the Ground, as it was 
Method of draining the Ground that was overſlo 
between Dagenham and the * by Dagan 
Breach. | 
But if there is no Opportunity of a Deſcent into 
navigable River, or a lower rey Sc. but that fon 
Mechanick Engine or Machine is neceflary : The 
ſeription of ſuch Engines, and the Manner of uſing the 
is too copious a Subject to be handled in chis Tra 


Surveying. | 
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URVEYING made E asy 
BY THE 


Chain only. 


SHEWIN G, 


to meaſure, plot, divide, and 
* any Parcel of LAND, without 
e Trouble and Charge of any other I N- 
RUMEN T but the Chain; with 
quiſite Directions for Reducing, Mapping, 
ouring, and finding the Content, after 
accurate and expeditious manner. 


THE WHOLE 


illuſtrated and rendered obvious to a mean Capacity, 
proper Definitions, Propoſitions, Rules „ Figures, 
mples, Explanations, &c. 


WILLIAM HUME, Philomath. 


on proderit tibi ingenii felicitas, niſi exercueris. 


Printed in the YEAR MP. CC. XL. 1 


— 
_ 


Caurteous Reader, | 


T would not only be needleſs, but even alſo ridiculous, 
Ef for Men to praiſe an Art that all Mankind know they 
cannot live peaceably without: Nor can it be leſs 
valuable for its Antiquity ; ſeeing it is near hand as an- 
kcient as the World: For, how could Men ſet down to 
plant, without knowing ſome Diſtinction and Bounds of 
their Land? (But Neceſſity being the Mother of Invention) 
e find the Egyprians, by Reaſon of the Mile's overflowing 

which either waſh'd away all their bound Marks, or fo 
over d them with Mud, that they were conſtrained to 
ring this meaſuring of Land firſt into an Art, and ho- 


poured much the Profeſſors of it. | 
[n brief, the great Uſefulneſs, the pleaſant and delight- 
ul Study, and the wholeſome Exerciſe attending it, tempt- 
d ſo many to apply themſelves, that at length, in Egypt 
las in Bermudas) every Ruſtick could meaſure his own 
Land: Nor could it be limited or confined within thoſe 
Pounds, ſeeing afterwards it was brought into Greece by 
Hales, and was for a long Time called Geometry; but that 
eing too comprehenſive a Name for the Menſuration of 
Piperficies only, it was afterwards called Geode/ia, or the 
Art of Meaſuring Land, whoſe Honour e the An- 
ents in general was ſo great, that there needs no better 
root than Plato's ; and not only Plato, but moſt, if not 
the learned Men of thoſe times, refuſed to admit any 
nto their Schools, that had not been firſt entered into 
be Mathematicks, eſpecially Arithmetick and Geometry. 
| From hence we may ſee, how thoſe great Monuments 
Learning, built upon ſuch ſolid Foundations, continues 
nſhaken to this Day; which cannot be otherwile, ſeeing 
he Wiſdom of thoſe Defigners appears evidently in chuſing 


veometry for their Ground-plot ; eſpecially, when we 
£Z 4 | conſider 


33 The P RE FA 0628 
conſider that the ancient Romans ſo valued and eſteeme; 
this kind of Learning, that they concluded that Man 90 
be uncapable of commanding a Legion, that had not x 
leaſt ſo much Geometry in him, as to know how to me. 
ſure a Field: Nor did they indeed, either reſpect Prief 

or Phyſician that had not ſome Inſight in the Mattems 
ticks. To which we may add, for the Honour of out 
own Ifland, that there has not, likewiſe, been wanting 
| Worthies, both ancient and modern, who have encourage 
and promoted this noble Science. | 


But, as it is needleſs to light a Candle to ſee the Sun y, 

ſo I ſhall not only deſiſt from all other hiſtorical Obſeryz 
tions of this kind, but even alfo from enumerating the Pa. 
ticulars contain'd in this Enchiridion, ſeeing the Title, th 
Index, and the Book it ſelf, will ſufficiently manifeſt th 
Performance, which I have endeavoured to render fo ea. 
plain, and conciſe, as well as compleat, that I hope, ne. 
ther the ingenious Practitioner, nor yet the induftrioy þ 
Learner, will miſs of their Expectation; eſpecially, if Ac 
curacy and Exactneſs can recommend it to Favour, 

J muſt grant, that tho all Treatiſes of this kind requir 
Practice and Experience, for their Life and Improvement; * 
yet, nevertheleſs, it cannot be denied, but that plain I th 
finitions, Rules, Figures, Examples, Explanations, &. 
are not only previouſly neceſſary, but even allo the bf 
Preparative to the practical Performance of Surveying by 
the Chain only: All which confider'd, I thought an Ely [fu 
of this kind, appearing ſo methodically compleat, as wil 
as plain and conciſe, would be no ways unacceptable n 
the Publick, much leſs derogatary to the Works of a 
Author of this kind already publiſhed, ſeeing Emulati 
in Arts and Sciences, when modeſtly performed, with 
Scurrility and Reflection, muſt of neceſſity tend to the A p 
vancement of Learning and the publick Benefit, uk 

To conclude, as the Reaſons for this Eflay are plat 
exhibited in the Argument; ſo if its Performance fhou K 
likewiſe happily meet with due Acceptance and App, , 
tion from the Publick in general, as well as each canal 6 
and judicious Reader in particular, it will be no ſmall 5 


tisfaction to, 
Vur Humble Servant, 


W. 


THE 


ARGUMENT. 


VN this Enchiridion, I ſhall ſhew my Reader, with all 
imaginable Plainneſs and Conciſeneſs, how SURVEYING 


circle, the Plain-Table, the Protractor, and the Sector: To 
which, I may now add the Perambulator, a new Mathema- 


7440 hftrument, adapted to the Surveying of Land, as well as 


the pltting of remote Objects, and taking Diſtances and Alti- 
tudes both acceſſible and inacceſſible, | BIT (0 

Now alths all and every of the aboveſaid Iuſtruments (ex- 
cepting the laſt) are particularly deſcrib'd and apply d by the 
Author in the precetding Part; and indeed (amongſt many 
others) are efteem'd the beſt; yet it is obſerv'd, that in 
practical Surveying, moſt of them require likewiſe the Help of 
the Chain for taking Lengths, &c. which ſhews it to be here- 
in. mt only an Inſtrument, particularly, but even (almſt) 
univerſally uſeful ; and, as fuch, it is here ſelefted, and re- 
ommended to Uſe beyond all others, upon the following Reaſons 
end Confiderations, Ca | : 

I. True: For what Surveyor can be ſure, even with the 
belt Theodolite, or other Inſtrument, as above, to take the four 
Ingles of a Trapezium, ſo exactly, as to be juſt equal to four 
Kight- Angles; or, if not, to which Angle will he impute the 
Error: Nw, in this Caſe, T ſuppoſe, all will allow, that to 
ake with the Chain one Diagonal (or both, if you pleaſe, tho 


t always neceſſary) is the ſureſt way to correct the Work z 


and if jo, the Angle will hereby be determined, becauſe the 


may be perfornid by the CHAIN only, without the Trou- 
ble of the other graduated Inſtruments, preceeding, viz. the 
| Surveying -I/heel, the Theodolite, the Circumferentor, the Semi- 
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three Sides of each Triangle is given; and conſequently, ib: 

rument for taking Aue is render d thereby altogether 
uſeleſs, and the Errors contracted by the Uſe of Inſtrum 
are rectiſiad by the Chain only. 

2. It is the moſt eaſy both to learn and to practiſe; ſince i 
requires not a Courſe of Mathematicks, nor a thorough un- 
derſtanding of Euclid's Elements: For he that can but adi. 
ſubtract, multiply and divide, is ſufficiently qualified with 
Arithmetick, to attain and practiſe the Method of Surveying, 
eſpecially, when we conſider, that the Chain is ſo commu 
and conſpicuouſly eaſy of it ſelf, that even any Perſon of a 
ordinary Capacity, may ſoon attain unto the practical Part 9 
Surveying by it : Whereas, on the contrary. the other Inftn- 
ments aforeſaid require, not only the beſt Exp.anation, but evn 
alſo an acute Genius and Apprehenſion, for the ready undn- 

anding them in their Uſe and Application. | 

3. It is the cheapeſt way; ſeeing it requires no Aſſiſtant 
with the Surveyor, but only one to lead the Chain; wheruz, 
on other. Caſes, there muſt be (beſides the Surveyor and hin 
that leads the Chain) one. Man, or more, io attend with th 
| duftruments, which herein may be very numerous and charg: I. 
able, tho needleſs: For, as Mr. Love and others well il 
ſerve, what need is there for a Horſe Load of braſs Cirun 
and Semicircles, heavy Ball-Sockets, wooden Tables and Frant, 
and alſo three legged Staves, cum multis aliis; w/eſs to anuj 
the ignorant Countryman, to make him more freely pay i 
Surveyor. e wo 

4. It is the muſt expeditious; there being no time ſpent i 
fixing the Inſtruments, or waiting for the ſettling of the Net 
and Compaſs ; but the Chain generally kept going, excipti 
when the Surveyor is Writing, | 

If any thing has even the Colour of an Objection, it ma 
be, that for want of Inſtrument; to take Angles, ꝛve ſhall l 
obliged to take all the Diagonals or croſs Lines in Trapexium i Vr. 
or irregular Polygons in the Field, To which I anſwer : 
that is not done in the Field, it muſt be done at hunt; 
for Polygons muſt be divided into Triangles (or managed ſm 
evay equivalent to it) before they can be caſt up; fo that thi 
is no time loſt, except, doing that in the Field which might * 
done in the Houſe ; and if that is an Inconventency, it is ts 
. | mill 


6+ 
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'tely rerombenſed by the Exatintſs of the Wark : for a ſmall 
| — in an 3 Angle (of _—— 3 1 —— 
may cauſe a great Error in the, Baſe F one of the Triangles, 
hich being neaſured in the eld, is whilly.avaided, .. 
From what has been vbſerv'd upon this Head, we may ra- 
imaly infer,” that whe: Angles are needful th be taken in the 
Held, they muſt hikewife be laid datoit in the Mord at home; 


adi, Nat ꝛwben otherwiſe, Diagonal Lines are taken' in the Field 
with Wy the Chain only, then ull Protraction by the Semicircle, or 
* am other braſs luft rument, is entirely needleſs, becauſe Angles 
ma; are herein nerther regarded nr requires. 

Au yet, leuſt this Compendinm:yhould be thought imper felt, 
babe fhewn the Learner, how any acute. br obtuſe Angle may 
- be occafionally taken, by either the Chuin or Pole, according to 


the beſt Method detant; and have alfo thcerted conciſe Tables, 
iy the Help of which, and mcafuring three or four Poles on & 
| Right-Line, you may by Inſpett10n my, at one View, uerer mine 
 exaltly the Quantity of an Angle, either internal or external; 
eſpecially, <hen the Field or Encloſure is Jo large, aud con- 

ent) the Diagonal-Lines therein contain d ſo \extenſtuely 
| mg, that ycu are dubious of carrying the Chain in a ſtreight 
in from one angular Point to another; then, in this Gaſe 
F only, it may be needful th meaſurt all the Angles and Sides 
rnd the Field; without regarding the Diagonal Lines above= 
ſaid, according. to the Directions following. 

5. ft is maß runvrnient; for its being (When: folded) fo 
g portable; as to be contain d in y Pocket 5 whith ſeveral of 
„other Iiſtrumemts, us aboveſaid,, require a Perſon th be 
ber Bearer : Na, nut only fo, but it ſometimes happens, that 
e Surveyor, living fo remote from any City or great Town” 
FO tore thoſa Iuſtruments can be had, that if there was no way 

Þ ds without them, he muſt ſometimes poſtpone his Work majt. 
BE {rt of a Summer for want of them, and perhaps lofe the. 
ang of it at laſt; whereas, put Caſe at worſt, if all In- 
firuments, and even the Chain itſelf fail, he muſt have but a 
fender Share of Ingenuity, that cannot (upon Neceſſity) make 
himſelf a Chain, ſeeing there is Wire to be had almoſt in every 
Market Town ; ; where, likewiſe, he may have a Pole made 
ty a Foyner, according to the Directions herein contain d; 


and thereby, without any other Inſtruments, may be enabled to 
2 4 | ſurvey 


— 
— — — — "os 4 : f - 
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ruey and map many hundred Acres 0 Land, arcurdi 
% 2 __ in this Book. 7 — 
6. I is very advantagious, * this. cee une, os 
. are mam in the Country, that have not had 
Ability to acguire ſo large a Share of Mathematicks, 4 i, 
verid in the Nature and various Uſes: of Angles ;. and yy 
aon be glad to be uſeful to themſelves or their Neighbours, ; 
"by the Country Education they have had, they could perſim 
the Art of Surveying with as much Safety, Truth, and Ex. 
dition, as thoſe that have had a great Charge of Eduatin 
beflow'd upon them : For, indeed, it often happens, that thi 
toho are born to (or have acquired) ſuch plentiful Fortunes, 4 


20 allow them à liberal Education, and à genteel Maintman, 


'are thought above the Slavery of an actual Surveyor ; a 
therefore, ingenious Perſons," tho". of lower Circumſtances, ai 
whoſe creditable: Living. depends upon their Induſtry, ar: th 


 Thelieft Perſmis oo they can be thoroughly qualified): to engay 


in this laborious Undertaking, and for the Uſe of: ſuch, this En. 
chiridion is chiefly intended, tht", as to the Truth H the Perji. 
mance, it re Anke zo the. Examination 1 th 1 Lebe, 
HCIQNS. Hi 

But, ſedondly, e are. a many ingenious. nd por ria 
2 en, that undenſtand the Uſe of Inſtruments, and tive whin 
they may be had, who canmt-Jpare five, fix, ar eight Guinea 


for a Theeddlite, or fifteen or ſixteen for a new invented oe; 


beſides Plain-Tables, Semicircles, Protractor, &c. and yi 


could ſpare Money to buy a Gbain, or (uubere they cammi i: 


had) Wire to make one; and alſo a handſome ſtrong Pil. 
And theſe are all the Inſlruments neceſſary in Surveying, accri: 
ing to this Eſſay z; which, «if Twell under/tood, is ſufficient . 
make” any Perſon, thi but of a common Capacity, to bt « 
compleat Maſter of the Art of _ Surveying, which is the Di 


fin Y the Book, and of the Author. 
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De Deſcription of the Chain, Pole, Arraws, 
; ed Heubad 
: | 1 | HE 
þ Off the CHAIN. i 1 
41. URVEYING is a Science ſo excellent, that | 1 
e many of our modern Worthies, vi. Noblemen, | 1 f 
Clergymen, Gentlemen, Sc. affect the Study ii} 
thereof; becauſe its Exerciſe is ſo pleaſant, wholſome and, 1 
innocent, as well as inſinuating: For we ſeldom find a 1 
Man, that has once enter'd himſelf into the Study of Geo- | | 
| metry or Geodeſia, can ever after lay it wholly aſide: So _ 
natural is it to the Mind of Men, and ſo pleaſingly inticing, | if 
| that the Pythagoreans thought the Mathematicks to be | 
| only a Reminiſcence, or calling again to mind, things for-, i} 
f merly learn'd : So that we may ſafely ſay, none but unad- 19 
| viſed Men ever did, or do now ſpeak evil of it. | 118 


1. Il 


Breadth; or 5 Chains in Length and 2 in Breadth (or any 


and every 5 Links (viz. 3 Feet, 3.6 Inches) is exact) 


| equal Poles or Perches, each Perch containing 25 5 


. rs 
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fure and e but og r Fob ae fon 200 os ons 
tion, grou upon th P. of the It of Zuclid, 
8 — Sides are ſuppoſed to be given to form a Tri- 
angle; and in this Eflay is perform'd in the Field without 
any Inftrument, fave only a Chain and a Pole. 

III. The Chain here recommended to uſe, is that of Mr, 
Gunter's; becauſe it appears to be commodiouſly contriv'd 
for meaſuring, and expeditipus for caſting up what is mea- 
ſured by it. | : 

IV. Its Length contains 4 Statute Poles or Perches; each 


Pole or Perch containing 5 1 Yards, or 16 5 Feet, and 


each Foot 1.515 Links, and each Link 7.92 Inches: fo that 


the whole Chain contains 22 Yards ; 66 Feet; 100 Links; 
and 792 Inches. Hence it is, that every Square-Chain, 
vz. every Piece of Ground which contains a Chain in 
Length, and the ſame in Breadth, comprehends within the 
Limits of that Superficies 16 Square-Poles or Perches ; and 
there being 160 Square-Poles in an Acre, it follows that 
ro Square-Chains, to. wit, 10 Chains in Length, and 1 in 


Superficies equal to that is) juſt an Acre. x 

V. As the Chain is equally divided into 100 Links, it 
follows, that every 25 Links in Length, is equal to one 
Pole, or Perch, being the 4th Part of the Chain ; every 
12 4 Links (viz. 8 Feet 3 Inches) is equal to half a Perch, 
or + Part of the whole Chain; every 10 Links (viz. 6 
Feet, 7.2 Inches) is equal to the 19th Part of the Chain; 


equal to the 20th Part of the Chain, &c. NT 

- Firſt, For the ready counting the Links of the Chain, MW 
there ought to be theſe Diſtinctions; namely, in the mid WF * 
dle thereof, which is at two Poles end (viz. 50 Links) It WW 
there be hanged a large Ring, with a red Rag tied to it: 8 5* 
- is the whole Chain, by this, divided into two equi! Wy de 
arts. | 

| Secondly, Let each of theſe two Parts be divided into two 
other equal Parts by two other like Rings, diſtinguiſhed 
from the other, as well as themſelves, by Rags of contra!) 
Colours : So ſhall the whole Chain be divided into fout 


rah, 
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Thirdly, At every ten Links, let be faſten'd a leſſer 
Ring than the former; or rather a Piece of Braſs, on which 
is either ſtamp'd, or ſome ways diftinguiſh'd, the Numbers 
10, 20, 30, 40, &c. the goth Link, or middle of the 
Chain, being marked with a large Ring, or round Piece 

of Braſs, as aboveſaid; then it follows, that thoſe above 50 
Links are known by their Complements to 100 ; which, 
likewiſe, may be marked and numbred orderly on the 
reverſe Side of the Braſs ; that which is 30 Links from one 
end, muſt on the contrary Side of the Braſs, be noted 70 
from the other End; and then 10 from one end is 90 
from the other, &c, 

Laſtly. At every fifth Link (if you pleaſe) may be fixed 
other Marks: So by this means, you ſhall moft eaſily, 
& readily, and exactly count the Links of your Chain with- 
cut any Trouble. The Chain being thus diſtinguiſhed, it 
matters not which end be carried forward, becaufe the 
Notes of Diſtinction proceed alike on both Sides from the 
= middle of the Chain : But it is very convenient, and I al- 
= ways uſe it, to tie at my middle Ring a large red Rag, and 
at the end of every 25 Links, a Rag likewiſe of a contrary 
= Colour to any of the former, tho' ſomewhat leſſer; becauſe 
in long Graſs, or the like, the Rings are not to be feen ; 
E therefore the Rags being fixed and diſtinguiſhed as before, 
will be of great Advantage to you in counting. 
= VI. In meaſuring with this Chain you are to take no- 
tice only of Chains and Links: As faying, ſuch a Line 
or Side of any incloſed Piece of Ground, &c. meaſured by 
= this Chain contains 96 Chains 37 Links, you may expreſs 

| more briefly thus, 96.37 ; becauſe the Links are always fig- 
E nified to be ſo many decimal Parts of a Chain, which 
| likewiſe be expreſs'd without the Point, in Links only, thus, 
9637: And theſe are all the Denominations which are 

neceſſary to be taken notice of in ſurveying of Land. 
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e CET. + 
+ © Of the Pole, or Off-ſet Staff. 


I. ＋ HIS Inſtrument is frequently uſed with the Chain, 
by which its Length, or any Part of it, may be 
truly and exactly examined. It is alſo ſingularly uſeful 
in taking Angles or Oft-ſets in the Field, as well as mea 
luring all ſhort Diſtances, ſuch as are contained in Yards, 
Gardens, or the like: And in making of it, may likewiſe 
be render'd uſeful in meaſuring the Works of Bricklayer,, 
Carpenters, &c. which ſometimes fall in the way, where you 
are ſurveying. 85 
2. Its proper and convenient Length does uſually contain 


6 Feet 7. 2 Inches, which is exactly equal to one tenth 


of the whole Chain, compoſed of 10 Links, each Link 
containing. 7.92 Inches, as above, by which Diviſion it 
falls readily. into Decimals; ſeeing 8 Poles. is 80 Links, 


and 17 Poles is one Chain 70 Links, &c, without farthe 


Trouble of reckoning. | 
3. Although this Pole may be made any other Length 


at pleaſure, that is moderate or reaſonable, yet this of ten 


Links, as above, is the moſt convenient, ſeeing it may 
be. equally divided into Links with braſs Nails number 
thus, 1, 2, 2 4, 5, 4, 3, 2, 1, the 3 from one end 
being 7, from the other, c. And that it may be no les 


uſeful for the meaſuring Bricklayers and Carpenters Works, 
Sc. it may likewiſe be equally divided into Feet, &. by 


Notches, contrary to the Diviſion of Links by braſs Nall 
as above. | 


SECT, ML. 
F the Station-Staffs and Arrows. 


1. * AT the Surveyor may procceed orderly and me. 


thodically in taking his Dimenſions in the Field, 
whether Sides or Angles, it is neceſſary that he ſhould like. 


wile be provided with three Station-Staffs and 10 Arrows. 
| | 2. 


1 wplying, ſo many Tens or Changes muſt be contain d 


\ 
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2. The three Staffs for the proper Uſe, ought to be ſtrong 


and ftreight, each of them containing about 5 Feet in 
Length, but not exceeding fix, having their ſmall ends 


| ſharp pointed for ſticking them eaſily and readily into the 


Ground, and their Tops diſplayed with white Linnen 
Rags or Paper, to render them more conſpicuouſly evident 
when erected at their proper Diſtances or Situations; in 
order that he who leads the Chain, as well as he that fol- 
lows it, may ſee them (when conveniently fixed and 
erected) interpoſing between the proper Object from whence 
you laſt departed, unto that in the next Angle or Corner, 


| which the Chain muſt be led unto in a direct or ſtreight 


Line, without deviating to either the Right or the Left- 
Hand, | | en I SO TTY 

3. You muſt alſo be provided with ten Arrows or ſmall 
Sticks, each containing about 12 or 13 Inches in Length, 
but rather longer when the Ground is ſoft and the Graſs 
long, Now, that theſe Arrows or ſmall Sticks may be 


5 conveniently uſeful, it is likewiſe needful that their tops 


may be marked with Bits of red Cloth, and their ſmall 
ends pointed with iron Ferrils, that the Ground may be 
more eaſily and readily pierced at the end of each Chain, 


or any Part of it by him that leads it. 


SECT IV. 
Of the Field Book, 


1. HAVING in the preceeding Sections deſcrib'd the 
Chain, Pole, Station-Sticks and Arrows, with their 


E particular Uſes in the Field, we ſhall now ſhew the Na- 


ture and Quality of the Field-Book, and the Method of 


entering immediately into it, with a black or red Pencil, 


all the Dimenſions taken in the Field, with the greateſt 
Accuracy and Exactneſs imaginable. | 
2, Let your Field-Book be reduced into four Columns 


of an equal Breadth, and let the firſt Column on the 


Leit-Hand have written upon its top, Changes or Decades; 


In 
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in that Column, as times the Arrows are occaſionally ſpent 
or uſed in the Field by him that leads the Chain: Now 


* 7 


r the more regular and exact Protraction of the Work, 


when you return home, you are to obſerve, that every 


Change in this Column, containing ten Chains in Length, 
muſt be lineally and particularly noted by a Dot or Point, 


from the Left-Hand to the Right, and their Total (at lf) 


expreſs'd in Figures, in ſuch order, that the odd Chains 
and Links which the Line or Side in the ſecond Column 
(noted by its proper Letters) concludes with, may ſtand 


agreeably in a ſtreight Line with thoſe Changes or Decades 


belonging to the ſame, tho? ſtanding in the firft Column. 
But when it happeneth that there is occaſionally taken a 
diagonal Line, extending to any particular Mark aſſign'd, 
and proceeding from any angular Point, which the faid 
Line or Side begins and ends; then, for Order and Diſtinc- 
tion fake, the ſaid Points and Figures may ſtand perpen- 
dicular to thoſe in the ſtreight Line from whence it pro- 
ceeds, after it is ſeparated by a Diviſton-Stroke, according 
to the Scheme following. 1 

3. The 2d or next Column towards the Right-Hand, 
muſt haye written on its top, Side Lines and Diagonals; 
and underneath, orderly defcending downwards, alpha- 
betical Letters, in Pairs, viz. AB, BC, CD, Ec. ſig- 
nifying, that the firſt Line or Side taken in the Field mult 
be noted in Capitals AB, the 2d BC, the 3d CD, &.. 


and fo each Side round the whole Field, orderly encreaſing 


with the next alphabetical Letter. But when it is needful 
to take a diagonal Line croſs ways, unto any oppoſite Point 
aſſign'd from any Angle or Corner, ſignified by the firſt 
and laſt Letters of the pair, which repreſent the Line 
meaſured ; then may the ſaid diagonal Line be always 
noted 41, and may immediately ſucceed the Dimenſions of 


the Side Line, from whence it proceeded. As for Inſtance, i 


admit the Line or Side A B, is found to be 69.87 Chains, 
and the diagonal Line (vis. 41) proceeding from one of 
the Angles or Corners at B = 96.50 Links; then muſt 


they be placed in the two firft Columns of the Field-Book, 


thus: 
Chang. Chains. Links. Chang. Chains. Links, 
6 — 9 — 87 and 9 — 6 — 59 
according to the following Scheme, which ſce. 
1 4 
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4. The third Column towards the Right-Hand, muſt 
have written. on. its top, Angular Quantities or Chord Lines, 
and underneath, orderly "deſcending downwards, © A, 
©B, © C, &c. ſignifying, that when the Field is mea- 
ſured round, thoſe Angles above are orderly meaſured 
immediately after their Sides, &c. and their particular 
Quantities (in Degrees, &c.) diſcovered by the Table, 
according to the Chord Eines (in Links and Tenths} 
found in the Field, which are to be exactly noted down 
in your Field-Book, in order to Protraction: As for Ex- 
ample, the Sign © B, in the third Column of the Field- 
Book, imply, that the Angle there found is an acute 
Angle (noted thus J) containing 61.0 Deg. equal to the 
Chord Line of 101.5 Links found in the Field. Alto, 


the Angle © C (noted thus >) is an obtuſe Angle, whoſe . 
Quantity by the Table, is found to be 104 rees, agree - 


able to its Chord or Subtenſe of 61.6 Links found in the 
Field. See the Scheme. „ 5 

5. In the 4th or laſt, Column of the Field-Book, muſt be 
orderly incerted ſuch Things remarkable as yau meet with 
in your way, viz. Houſes, Ponds, Brooks, Mills, Trees, 
or the like: As for Example, in meaſuring the Side A B. 
at the firſt Angle (vi. =} I find a Farm Houſe, which 
I accordingly note down anent the ſame, under the 4th 
Column under Things remarkable : And at the Angle C, 
in the beginning of the Line or Side CD, I find a large 
Tree, which I likewiſe note down, c. | 
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© The Reader will find, that the Form or Method of this 
EFicld Book, and its Deſcription, is not only plain and con- 
Eciſe, as well as compleat, but even alſo entirely new, as 
being the Product of my on Invention; by obſerving 
that there are ſcarce two Surveyors in England, that have 
exactly the ſame Method for their Field Notes; ſome of 
them being too intricate and confus'd, and others too nu- 
merous and tedious; which induces me to recommend to 
practice the Uſe of this Form, with ſome uſeful Remarks 
* hereupon, ſeęing ſo particularly adapted to the Uſe of the 
Chain only. ED BEMIS E016. 
W 7. Nite. In meaſuring by the Chain only, or taking 
exactly the Dimenſions of any Field or encloſed Piece of 
Ground, it is moſt methodical to begin at ſome remarka- 
ble Place, viz. Houſe, Style, Gate, Tree, Sc. and from 
thence proceeding: orderly on the Right-Hand, you may 
gneaſure round the ſame; by taking the Dimenſions, © firft 

of a Side, and then of the interpoſing Angle between that 
Wand the next; which being particularly noted down in your 
Field Book, as above, you may proceed in this Order, 
with Sides and Angles interchangeably, until you have ſur- 
ounded the whole Field, and concluded with an Angle, 
Where you began with a Side; by means whereof you have 
Noot into your Field Book the Dimenfions of all the Sides 
0 Angles which encompaſs the ſame in order to Pro- 
raction. 8 T 
2. When you are accidentally obſtructed in meaſuring. 
und the Field, as above; then having taken only a few 
ef the Dimenſions of the encloſing Sides, you may then take 
e or more Diagonals in ſtreight Lines, proceeding from, 
add terminating at ſome particular Angle, Corner, or Mark 
end; which muſt be accordingly noted in your Field 
ook, as before directed; by which means, your Field at 


iF 


W cotrattion will thereby diſcover its true Form or Shape, 

nd conſequently, its Area or Content. 

3. It may be proper at your Entrance into the Field, 

Wo obſerve (if poſſible) its Form or Shape; and having 

ith your Pencil drawn (at adventure) a Figure that may 

mewhat reſemble the ſame ; it will be the only means to 
Aa = .. 


Preparation to. the ſame. 
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give you ſuch an Idea or Apprehenſion of it, as to knoy 
whether it is proper to meaſure it by diagonal Lines, 9 
Angles, or both, as above directed. 

- uh Altho' it is convenient in the Field to take Your 
"Dimenſions. in Changes, Chains, and Links, and enterig 


them accordingly in your Field Book; yet, when protnad. 
ed, it will be needful to conjoin your Changes and Chain 
together, in order to render them. more agreeable to th 
Scale of equal Parts, which admits only of Chains a 


5. When thevides and Angles circumſcribing or incloſy 


your Field happen to be many, then muſt your Field Bat 
contain juſt as many ruled Lines downwards, as there u 
Sides contain'd in your Field, for the more orderly re 
ceiving the Dimenſions taken, 


6. As concerning the general Method for taking Angly 
and Sides, both external and internal, of what Qualits 
Quantities, and Denominations ſoever, I ſhall refer ny 
Reader to the Performance of the ſame, in a more prope 
Place; ſeeing this Chapter is only intended as a needf 


* 


CHAP. II. 


Of the Deſcription, Up, and Abvplication of 
certain Tables adapted to practical Sur- 
n 
> SA: 8: Lin 

Of Tables uſeful in Surveying. 


F OR rendering every thing plain, eaſy, and conſpi- 
cudus to an ordinary Capacity, I ſhall here ſhew in ths 


Chapter, a particular Deſcription of certain Tables, ve! 
uletul and applicable to the practical Part of Surveying. 
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ole Jobe, T wei e + 1; 
A general Table of lug or lineal Mages. 
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Explanation. 
1. By long or lineal Meaſure in Surveying, you are to 
= underſtand, that when the Length of any great Denomi- 
nation is given to be reduced into a leſſer Name, and Spe- 
cie equivalent, then it will follow, that ſo many Parti- 
culars as are contain'd in that leſſer Name, when placed 
end to end in a ſtreight Line, will be exactly equal unto 
the Length of the greater, from whence it proceeds; ac- 
cording to thoſe Axioms in Euclid, which ſhew, that when 
equal Quantities, are added to equal Quantities, the Sum 
of theſe Quantities will be equal: Alſo thoſe Quantities 
W that wa equal to one and the ſame thing, are equal to one 

another, 5 b 

2. That Quantities may differ in their Name or Specie, 
Vet agreeable in their Dimenſions, will appear by the Ta- 
ble above, by obſerving that 7.188 Inches in Length, is 

Link; 1.7888 Links, or 12 Inches, is 1 Foot; 3 Feet is 

I Yard; 5 5 Yds, is 1 Pole, or Perch; 4 Poles or Perches 7 
br Chain of Gunter's, and 80 Chains in Length is 1 Engliſb 


Mile Statute Meaſure: Hence it is, if you would know, how ; 
1 Aa 2 man 


\ 
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many Feet in Length is contained in one Perch, or in 1 
Chain, or in 1 Mile, the Anſwer for each of them par. 
ticularly in their Order, are 16.5, 66, and 5280 ; found 
readily by Inſpection, in looking on the Top and Side of 
the Table above, for the two Names given and ſought, 


and in the common Angle of meeting, is the anſwer de- 
fired. 55 . 


Ef rt era oa tr hg eg 


APPLICATION. 


To find arithmetical ly, by Multiplication . the Quant 
of any inferior Name or Denomination, agreeable to an 
1 _ in the greater. | 


RULE. 


Look i in n the Table for the Number of Units or Particu- 
lars ſought, that is equal to an Unit of the greater, which 
being multiplied by the given Number, the Product is the 
* deſired. 


Or otherwiſe thus: 


, Multiply orderly the given Number, by all the particu- 
lar Values of the intermediate Denominations, and the laſt 
* will be the Quantity ſought. 


Example I. 


In one Mile (according to the Table) i is contain'd 63360 
Inches: To know how many Inches in Length is equal 
to 20 Miles. 

Anfw. 1 _ 200 Inches. 


E . 


In this Example, according to the firſt Part of the Rule, | 
I multiply the Inches in one Mile (viz. 63360) by the 
Number of Miles given (viz. 20.) the Product 0 VIZ, 12678: 
Inches) is the Anſwer deſired. | 


Example II. my : 


Haw many Gunter's-Chains, Perches, Yards, | Feet, and 
Aer are contain'd in 20 Nee . 


20 
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1600 Chains. 
Xl. J A 
— — 3 
6400 Perches. 

* 5 E fr 8 
32000 
- 3200 +z 


25200 Yards. i; 
NY 


105600 Feet. 
X 12 


1267 200 Inches. 
Anſwer, as above. 1 


Explanation. 


Here the given Number (viz. 20 Miles) is multiplied 
by the next inferior Denomination (viz. 80 Chains) the 
Product is 1600 Chains; wack being multiplied by 4, 
becauſe 4 Poles or Perches is 4 Chain, the Product is 
6400 Perches; which being multiplied by 5 4, taking in 
half the Multiplicand after you have multiplied by 5, becauſe 
54 Yards is 1 Pole or Perch, the Product is 35200 Yards; 


which being multiptied by 3, becauſe 3 Feet is 1 Yard, 


the Product is 105600 Feet; which being multiplied by 
12, becauſe 12 inches is 1 Foot, the Product or Anſwer 
is 1267 200 Inches, as before. | 
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: Having the Length of any Quantity given in an inferior Name, 
10 find (by Diviſion only) that of the Superior, which ſhall 
5 agreeably equal to the ſame, tho differing in Name and 


This is exactly the Converſe of the laſt Rule; and, a 
ſuch, requires that the Quantities given in. any inferior 


Denomination, muſt be divided by ſo many Units of that 
Name, as are equal to an Unit of the greater Quantity 
ſought, in order to find in the Quotient, the Number dee 


. 


Example IN, 


In an Enghfh or Statute Mile there is contained 63360 
Inches in Length: To know how many ſuch Miles are 
equal unto 1267200 Inches ? . 

Anſw. 20 Miles. 


 63360\ 1267200 C0 Miles. 
a J Y 


* n 


Rem. (o) 
Beplanation 


In this Example, or any of the like kind, it may be ob- 
ferv'd, that the Number given in the leaſt Name men- 
tioned (vz. 1267 200 muſt be divided by ſo many Par- 
ticulars of the ſame Name, as are equal to an Unit of the 
greater Denomination ſought (viz. 63360) the Quotient 


(viz. 20 Miles) is the Anſwer defired ; and conſequently, 
the Converſe and Preof to the 1ſt and 2d Examples. 
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| Shewing 155 many Feet and Parts of a Bot, al "Ws many 
Perches and Parts of u Perch, are contain'd in any Num- 
ber of Chains and Links, from nen 10 ane hundred 
Chains, wy 
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The TABLE explain d. 
Bu 1. 


5 To know how many Feet are contain'd in 30 of M. t 
e 8 n — _— Ee ( 

mo a VS * (ee P 

a NIE. | 

% Py 4 the [Title-Chains for 3 Ren Yo u 

(viz. 30) and right againſt it under Title Feet, ftans . h 
the Number of F ect demanded, VIZ, - 1990, = 

x 3's te TOR" Iva 9 1 

5 | 7 | Brample II. + a 2 | : 

! How [A Poles or Perches are contaiwd i in bo Ch b 


of ay” s? Auſw. 320 Perehes 


2 A general al Rule for fink E ramplis 5 the Tall 
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| x Find always the given Number under its Name or Tits P 
and then anent it, under the Name 1 Fi yo | 
6 find the Number ſought. . 


| N. B. Br the ready underPaniling this Table th Read 
3 _ 7, } find it to conſiſt of | 170 Parts, whoſe Figures art 
ES th alike, ſave only differenced by Points; by reaſm 
tze firſt three Columns ſhews by Inſpe#tion only, an 
Munber of Links in Feet oy decimal Parts of a 
Da; and the other three Columns di ſeavers in whole 
f : Numbers, the Feet and Perches that are equal to an 
4 : Number of Ghains fron x 10 100 inclufwveh. 
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bet, and decimal Parts of a Foot ulſo, the Number of Y 

. Percbes and decimal Parts of a Perch, that i 19 contain 0 in L 
| any Number of Chains and Lal.. 8 80 
18 8 a 3 | R U 15 E. a 85 Un 
1 | When it hap ns that the Number of rum or Link 
} given, cannot found at once in the Table, then may 66 
— they conveniently be found ſeperately with their correſpond- | 
1 ing Numbers ſought ; which being orderly placed and added 
h 1 their Sum will be the Number deſired. 
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Or otherwiſe thus: 


— 


N * 8 * | 

Let the Chains and Links given be Nw made Mul- 

tiplicand, and the*Number of e in one Chain 
(viz, 66.) the Multiplier; then will 

Product, after two decimal Places are cut off from the 


Right-Hand by a Point or Comma, for the Links given 


will be the Feet and decimal Parts ſought; but when it 
happeneth, that there are likewiſe required Perches:;and Parts 


of a Perch, equivalent to any Number of Chains and Links 


given; then, in this Caſe; the Number of Poles or Perches 


| contain'd in one Chain (viz. 4.) muſt always be made 


Multiplier, in, order to find the;defized-ProduR,..or,Num- 
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In 95 Chains 76 Links, hom many Feet and decimal 
Parts of a Foot ? 300. 908 \ 


Wor 8 


& en Q 


— 
9 


3 90 = 5940.00 

5. n 102 52552 
Links. 7 == 46.20 

_ 6 23.96 


* 
1 
— 


Added Sum 6320 {7 


24 Cad. £145 
"$1 * 


* 4 : * 3 ; 
. . * q | — — 8 # ? i F | 
=? 1 7 
15 * IX. f 
O. . Feet. P * \ 1 by 


| A 244 n 
; #74 7 =, 3 > * 7 CET \ 4 N 2 + © £% 
F KI 5 2 3 * 421441 ' # 


* 


* 1 

- - . 

4Y j*4 | 789% © 
— - 


5 1 nne ty ; 
, WP 0 E l, #13 OS OI A CTR IIS ILAN bbs 
xptanation. .. : 
” ” * 1 — . e-, HY . * 0 hs 4 " 
8 | g £ 1 0 2.00 ; 


ps... 3 4 £ 
i # 01 


In this Example; 90 Chains is Hound by the Ta 
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contain 5940 Feet, and 5 Chains 330 Feet: Alſo, 70 
Links contains 46.20 Feet, and 6 Links 3.96 more, whoſe 
Lm by Addition is found to be 6320,16 Feet for Anſwer, 
as above. | A 

Alſo, by Multiplication, 95.76 Chains the given Len 
being multiplied by the Nuss of Feet in wa Chain wo 
bb) the Product is likewiſe 6320. 16 Feet, as befpre, 
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Added Sum = 78. 28 . 
* Beplanation 


This Example ſhews! from the Table that 60 Chain 
contains 240 Perches, 9 Chains 36 Perches, and 50 Link 
2 Perches; alſo 7 Links 0.28 Perch. The Sum of whok 

| Particulars are 278.28 Perches, as in the Work. 
| Allo, for Proof, 69.57 Chains being multiplied by 4 

the. Number of Perches in a Chain, the Product is like- 
wiſe ** Anſwer or -Number deſired as be. 
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This Table in its Uſe and . will eviden 
appear in the manner follow ing. 


Feri any Ma 1 to nd read 
v "by Inſp ian: 25 ol hercuiſe, the Number 0 44 VI, La 
and Parts of a Link ; & alſo, the umber of Perth 


and Parts r hs er ama 
2 5 7 | | Snag 7 
5 R UL, df A 4 


np, When the given Number : Peel 0 be found! 
once in the firſt Column of the Table on the Left. Hu 
then the Number of Chains, Links, and Parts of a Li 
and alſo Perches and Parts of a Perch, are immediately fou 
by Inſpection only ; by guiding your Eye directiy fory 
in a freight Line from the given Number of Feet; j 
will thereby diſcover the Anſwer: ſought in all its parti 
lars according to the firſt Example. © 
Secondly, If the Number given cannot be found at ons 

in the firſt Column of the Table on the Left-Hand ; the 
in this Caſe, you are to fing it in Particulars, which be 
added together, the pace! the true N umber deſired, & 


Exaipple Wha | 
Ts 7 Or otherwiſe thus: 


Les firſt, the given Number of Feet have annexed ut 
their Right-Hand 3 or 4 Cyphers, with a Point prefi 
E 8 divided by the Number of Feet in one C 
( z. 6 6.) the Quotient is Chains and decimal Parts, wht 
two firſt Places of Decimals on the Left-Hand, mult 


— 
i 
i 


Sela: tees 


= arc 


eſteemed ſo many Links; and the Figure or Figures a sur 
5 on the Right-Hand, will be ſo many decimal Parts 

Link, which being multiplied by-the Number of Perch! 

Chain (vez. 4.) the Product (after the whole deci A, 
Places are cut off by a Point or Comma) are likewitM tain' 


| = y Perches, and Parts of a Perch repreſented d 
ſaid Decimals. Or having any Number of Feet 15 
the Perches may likewiſe be found, by annexing the 

3 br 4 Cyphers with a Point prefix d, as before; wi 

viding the ſame (decimally) by the Number of Per ine 


en (viz. 16. 5 Feet) the Quotient is Perches and} 
Exun 


a — See Example e 3: 


= « 
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Eranmle I. 


BE To know hve woke Chains, Links and Parts of a Link; 
no the Number of Perches and Parts of a Perch that is 
ö equal unto, or contain d in ou 1 2 io 


Ch. N hh. ach. Pa. 
Anfw. 1 re or 548455 &c. 


e 


a ' 
* 5 


Lind the Anſwer in all its Parte as above. This is 
ſo obvious, that there needs no farther Illuſtration, | 


Example II. 


In 17546 Feet, how many Chains, Links, and Parts 
of a Link; alſo how many 1 and Parts of a Perch, 
ire contain d therein ? 


Het. Chains. Lin, Pa of Lin. Perc. Pa. of Perc. 


I0000 = 151 — 51. 515 = 606 , obo j 
7000 = 106 — 06. obo = 424 242 | = 
500 = 7 57 . 575 = 30 303 - vs 
40 = O — 60 . 60 — 2. 424 : ; 1 

| 


8 
bp ooo 2 


| Sum 17546 = : 265 — vb”. 846. =106g . 392 = 


Chains. 1 | Lin. Pa. of. Lin. Perch. Pa.of Pech. 
Anſwer, 265 — 84 . 846 = ur 392 are- con- 
ind! in 17546 vos 9012 


10 


— — — 


e ¶ 
1 


— - ͤ— ,,] 


> Le 


366 Of Surveying by the Ci ark, 
| Ch. Pa. 


» 3 a my =. 4 - 
. WV 7 1 ; ? a N 2 | 
66 Y 17546. 0000 F 265.8484 
* * s 
7 r 0 : | { r 
Ci Inn F-&  #3- 2 F32 $4 Xx 4 


434 Perch. 1063. 3036 
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In Examp. 2. you may obſerve, that as the whole Nun- if 
ber of Feet given (viz. 17546) cannot be found in the 
Table at once; ſo it muſt. be found in Particulars, ac 
cording to the Method exhibited above : Or otherwik, 
the ſame, as well as any other Number given, may be 
effected by dividing the Feet propoſed, by the Number d 


Feet in one Chain (viz. 66.) the Quotient is the Num- 


ber of Chains and decimal Parts of a Chain (viz. 265. 845. 
Chains) which being multiplied by the Number of Pols 
or Perches in one Chain (viz. 4.) the Product is Perchs 
and decimal Parts of a Perch (viz, 1063. 3936 Perche 
cording to Variety 2d which ſee. | 


Exampli 
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4, got mane Example II. 201299 

How many Poles or Perches do 12769 Feet make? 
5 Feet. Perch. Pa. Pere. 


10000. 606. 060 
2000 = 121 212 3 
500 0 87 a2 7 TS: 
ee 
Sum == 12769 8 877 
10701 0 thus: © 
5 10 Perc. Pa. 
16.5 12769. o dung | 
my or 6 
1318 
1155 
. . 640 | 
495 
1450 
1320 
1300 
1155 
1450 
Rem. (30) | 


Anſw. 773.877 Perches are contained in 12769 Feet. 
Explanation. | 


As the Table diſcovers the particulars of this Example, 
according to the preceeding Work; ſo their Sum is the 
Anſwer defired for Variety firſt ; then for Proof, the Num- 
| ber of Feet given (viz. 12769) being divided (decimally) 
by the Number of Feet in one Perch (viz. 16.5) the Quo- 

| tient 
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tient is likewiſe the Number of Perches ſought (on 
77878 Ferches, as above. ' 


1 8 
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SUPERFICLAL\0 SQUARE'MEASURE. 


1. Having by the preceeding Tables and their Explanation 
ſhewn the Uſe and Application of lineal or long Meaſure 
with regard to Surveying ; we ſhall now likewiſe explain 
thoſe in Planometry, or the Meaſuring the Surface of the 
Earth, ſo far as it relates to Land Meaſure. 

In Geometry, a Superficies is the ſecond: kind d 
Magnitude, which contains Length and Breadth, but n 
Thickneſs; and is produced by the Motion of a Line, 2 
a Line is by the Motion of a Point. 
3. The Extremes or Limits of a Superficies are Lines: 
And under the Definition of a Superficies, may be compre 
hended all Figures or Forms whatſoever in Surveying, tht 
can be limited or bounded by Lines. Hence it is, that the 

Content of any Superficies is faid to be found, when we 
know how many Square Feet, Perches or Chains, c. ar 
contain'd therein, according to the Dimenſions of its Side 

in wy of thoſe Denominations given, 

4. In Surveying, the Kinds and Names of Superficies are 
as various, as they are numerous, according to the Form 
or Figure they repreſent, ſeeing they may be either regu- 
larly or irregularly bounded or limited by any Number e 
Sides or Lines, whether ſtreight, or curved, or both. 

5. Amongſt the various kinds of Figures in Planometr, 
none repreſent to the Eye a Square Foot, Perch, Chain, 
Sc. more intelligibly, than a Geometrieal Square or Oblong, 
divided into any Number of equal Parts aſſign'd, according 
tg the following Diagram, viz. Fig 1. 


CN 5 Aa 2 Fai © By Wy 


„ — 


WE preſented by the Line ab, in Fig. 2: @ 
Now, if the ſaid Line ab, is ſuppoſed 


Ws dides are equal. 


PP — — — 2 — A On ET 8 * # 
— 1 A * * en. = PO Fo * 
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As for Example: Suppoſe the DiacGrRam. g. 1. 
B CD was a Piece of Land, | 
and the Length of the Line AB X 2 
or CD was 4 Perches; alſo te ff * Fe 
Length of the Line AC or BD [| 1 4 |. ] 
was 6 Perches ; I ſay that Piece of SH eee ARTS TN 
Land contains 24. . F— „ 
as you may ſee here divided; | 
: 3 little 3 being a Perch, 6 A 4 
having a Perch in Length for its 


Jide. 1 24 
= 5 ＋ 79 7 
| 54G X — — 5 

Or thus: ä | 

= 5 VF 
A Foot, Perch, or Chain may be re- ; 


| to be a Perch long, or 16+ Feet; it | 
& will then follow, that the Line hd, and 7<© d. 
the other two Lines are all of them equal | 
one to another; and, conſequently, the whole Figure @ b 
| cd, muſt rationally be efteem'd a ſquare Perch, ſeeing all 
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Paces. 


Perch. 


A general Table of Square Meaſure. 
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| : Paces. 
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0 | 57381 | 25 * | 775 


| Perch. 


39204 


| 525 ; | 272.25 30.26 
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The Uſe and Application of this Ty will appear as 
follow. 


To find readih, by 22 only, 5 ** or Number for 
any Name required, accoriling to any Denomination given. 
. 


I Look on the Side of the Table for the Name given, 
and on the Top for the Name required, then, in the com- 
mon Angle of meeting, you will find the 5-206 Number 
for the Name ſought, 


E domple, 


How many Square Feet are contain'd in one Square 
Chain ? 
Hnſw, 4356 Square Feet. 


| Explanation. 
Having found Chains, the given Name on the Left 


| ; Side of the Table; and Feet, the Denomination required | 
on the Top thereof; then guiding your Eye downward, 


= you will find in the Angie of Meeting 4356 Square Feet, 
por the Quantity ſought; which, "likewife may be proved 
by the Pen, by multiplying the Length of one Chain in 
Peet (viz. 66) by itſelf; the Product will be the ſame 
Number of Square Feet, as above: 'The like, upon Tryal, 
will appear in others ſo obviouſly,” that there needs no other 
= Exam ple. 
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| The Conſtruction and Uſe of the TABLE. | 


1. In meaſuring of Land it may be obſery'd that the 
legiſlative Power, by 33d of Edward I. allows that the 
Statute Acre, and all greater or leſſer Quantities depending 
upon the ſame, to lie in any Form, Figure, or Shape ſo- 
ever; provided the ſaid Acre ſhall contain 4 Square Roods, 
or 160 Square Perches; each Perch containing 30.25 

uare Yards, or 272.25 Square Feet, &c, as in the 4th 
Table of Square Meaſure foregoing.  . | 

2. You may likewiſe obſerve by the 5th or laſt Table, 
that if 160 Square Perches is the ſuperficial Content of one 


Statute Acre, then it follows, that if the ſaid Area or Con- 
tent is divided by any given Side in the ſame Name, the 


Quotient is the other Side required, whether it be Length 


or Breadtb. 
3. For a right Underſtanding of this Table, it may be 


1 proper to illuſtrate the ſame by Examples, Explanations, 

&c. 

Having given alternately either the Length or Breadth of the 
Statute Acre; to find by Inſpection, or the Table only, the 
other ide required. 3 1 

- KUL EE, - 

Let the Number of Perches, &c. for the given Side be 
found in the Table; then directly anent or oppoſite to it, 
you will find the Side or Number of Perches, &c. deſired, 
that's needful to form and compoſe the Statute Acre, 


Example I. 


To know how many Perches, &c. in Length muſt be 
meaſured for the Comprehenſion of an Acre, when the 


given Breadth is 25 Perches. 
| Perch, Feet. 


Anſw. 6 — 6.;4. 
Example Il, 


Admit an Acre of Ground hath for its given Length 


* 


© Perches 6.7, Feet: To know its exact Breadth. 
Anſiu. 25 Perch. 
B b 3 
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5 Explanation. 2 
Theſe two Examples of themſelves are ſo obvious, that 


there needs no farther Illuſtration, ſave only, having found 


the given Side in the Table, the other Side defired is im- 
mediately found to ſtand oppoſite or directly anent it. 


To find tee the Length and Breadth of js Acre of 
| Ground, when one of them is given. 
| \* | R U T.; E. ; | | 
Let always the ſquare, or ſuperficial Content of an Acre, 
be expreſs'd in the ſame Name of the given Side; then 


having divided the former by the latter, the Quotient will 
be the other Side required in the ſame Name of the Diviſor, 


Example. 


If 44 Yards be given for the Breadth of an Acre; to 
know its exact Length when one Acre contains 4840 Square 


Yards. 


Anſio. 110 Yards for the deſired Length. 
| Explanation. 


In this Example, and all others comprehended in this 


Rule, you muſt always expreſs the Area or ſuperficial Con- 


tent of one Acre (viz. 4840 Yards) in the ſame Name 
of the given Side or Diviſor (viz. 44 Yards broad) then, 
having divided the former by the latter, the Quotient is the 
Length, or other Side deſired, as above. | 


OBSERVATION Ss. 


1. The ſuperficial Content of one Acre given for Divi- 
dend, muſt always be expreſſed in the ſame Name of your 
given Side or Diviſor; or otherwiſe, be prepared and re- 
duced into the ſame before Diviſion can be perform'd. 

2. When you have found the Length or Side required, 


in the ſame Name or Denomination of that which is given, 


you may, for Proof, multiply the one by the other; the 
ProduR, if right, will again revert the Dividend, or ſuper- 
ficial Content of one Acre, in the ſame Name of the Mul- 
tiplicand and Multiplier. | 
a 8 E C T. 
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1 1 4 


TABLE VI. 
8 Sheawing readily the Number of Chains, Links, &c. contain d 
in the Length or Breadih of one Acre of Ground, when 
| either of the two Dimenſions are alternately given and rie 


quired. 
05 S. — 
n Chains. C hains. Links. Parts. 
n Hor & 10 — 00 — ooo 1 | 
f 2 8 5 — 00 — . 0% 8 
8 3 K WD 
2 5 g 2 — 00-000 ., 
$ 7|7 1 — 42 — 285 
| 9 1 — II — 111 


The TAB I. E confirued and apph d. 


As 10 Square Chains make one Acre, that is to ſay, 
one Chain in Breadth and ten in Length, or two in Breadth 
and five in Length, is an Acre, as you may ſee by the 
mall Table; ſo it follows, that the Breadth and Length 
being alternately given in Chains, Links, &c. the other 
is immediately found by looking on the contrary Dimen- 
tion, or Side required, you will (by Inſpection only) diſco- 
ver how many Chains, Links, c. muſt be meaſured in 

a Right-Line to cut off an Acre of Ground. As for Ex- 
ample, Admit the Length of one Side of an Acre is found 
to be juſt 7 Chains; then there muſt be meaſured for 
Breadth on the other Side 1 Chain 42.285 Links, accord- 
ing to the Table; which being multiplied by 7 Chains, 
the given Length, the Product is 10 Square Chains fere, or 
1 Acre.—-- The like in all other Examples of this kind 
are ſo evident that there needs no farther illuſtration, 


B b 4 To 


MES I 
2 


viſor. 


vided decimally by the given Side or Breadth (viz. 1.66660 
Length required, 
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To find arithmetically, or by the Pen, the Length or Breadi 
of an Acre of Ground alternately, having ons of them givn 
in Chains, Links, &c. | 1 

Ei, If the given Length or Breadth contains Chain, 

Links, &c, let them be made a mix'd Number, by making 

the Chains fo many Integers, and the Links and Parts d 

a Link conjoyn'd together, ſo many decimal Parts of: 

Chain, with a Point prefix'd, for your given Side or D. 


Secondly, For your Dividend, let always ten Chains be 
made the integral Part; then having (after a Point) au. 
nexed thereto, as many Cyphers, at leaft, as there ar 
decimal Places in your Diviſor, you will thereby diſcover 
— compleat Dividend, which being divided by your 

iviſor, the Quotient (in a whole or mix'd Number) i 
the Number of Chains, Sc. for the other Side required. 


Example. 


Admit the Breadth of an Acre of Ground is 1 Chain 
66.666 Links: To know what Length the other Side muſt 
contain, to lay out an Acre only. 


Diviſor. Dividend. Quotient. 
Cd: Pa. d . U. 
pes 10.00000 (* — Length 


9.99990 


— 


Reſts (4) | 
Anſw. 6 Chains for the deſired Length. 


„ fo} ww, 


Explanation. 


In this Example, as well as all others of the like kind, th 
ſuperficial Content of an Acre (viz. 10.00000) being d- 


Chain) the Quotient (viz. 6 Chains) is the other Side, ot 
2 


SO ot Foy Fm fond wn BO rand 


Parts of an Acre. 


J find readily the Number of Acres equal to any Number of 


Square Chains given. 
EE F ? * —_ 
ED ls io baplii6/i. 4 93 84597 


Divide always the given Number of Square Claim by | 
10, the Quotient will be the Number of Acres ſought. 


6, Or thus Q == 9 
Let always the Unit's Place of the Number of Chains 


- 


enen, be cut off by a Point or Comma; chen will it fol- 
© low that thoſe on the Left-Hand of the Point, &c. will 


be ſo many Acres; and the ſignificant Figure remaining on 
the Right-Hand of the Point, will be ſo many decimal 


| Example. | | 
Suppoſe a Piece of Ground is found to contain 876 
Square Chains: To know how many Acres. 
Anſw. 87. 18 Acres. 8 


N. B. This Example is fo obvious "of itſelf, that there 
needs no Eaplanatiouun. n wat 


| Having any Number of Square C hains and Links given together ; 


to find accurately the Number of Acres, Roods and Perches 
that are cantain'd therein. | | 


R 


Firſt, For the given Sum, let there be always cut off 
from the Right-Hand three Figures or Places; that is, two 


r igures for the Links, and one for the Chains; then will 


it follow, that thoſe on the Left - Hand of the Stroke, Point 


A or Comma, ſhall be Acres. ; | 


Secondly, Let the remaining Figures on the Right-Hand 


be orderly multiplied by the Number of Square Roods in 


an Acre (viz. 4) and afterwards by the Number of Square 


| Poles or Perches in a Rood (viz. 40) cutting off always 3 


Figures from the Right-Hand of each Product; you will 


thereby diſcover orderly \on the Left-Hand of each Stroke, 
Point, or Comma, ſo many ſquare Roods and Perches, as 


Vell as the laſt Remainder, to be ſo many decimal Parts 


| of a Perch. Example. 


9 


* 
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In 6709 Square Chains and 96 Square Links; how ma- 
ny Acres, Roods and Perches ? | 


Acres. Roads. Perch. 


9 , £ | 1 | A 


Having, according to the Rule, annex'd the Links given 


(viz. 96) unto: the Square Chains propoſed (viz. 6709) - 


their Sum, making in the whole 670996 : Now ſeeing 
3 Figures or Places are cut off from the Right-Hand, 
there appears on the Left-Hand of the Stroke 670 Acres, 
and 996 remaining ; which being multiplied by the Num- 
ber of Square Roods in an Acre (viz. 4) and 3 Figures 
being likewiſe cut off, as before, there appears on the 
Left-Hand 3 Roods and 984 remaining; which being 
multiplied by the Number of Square Poles or Perches in a 
Rood (wiz. 40) and the 3 Figures being cut off, as above, 
there appears on the Left-Hand 39 Perches ; which Occa- 
ſions the Figures remaining on the Right, to be ſo many 
thoufandth Parts of a Perch, as above, | 


Having any Number of Acres given to reduce them into Square 
Chains: Alſo to convert readily Square Chains into Square 


Links. 1 

| OD: LE» 
Fin, Acres are immediately reduced into Square Chains 
by annexing a Cypher unto their Right-Hand, which is 
the fame as if they were multiplied by 10. 
n N 8 Secondly, 


G. © Kyo oo. 


COT CT — 1 
4 —— — — — ——— — iy 8 N ” 


5 
; 
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Secondly, Square Chains are expeditiouſly changed into 
Square Links, by annexing unto their Right- Hand only 

| four Cyphers, Which is the ſame, as if they were multiplied 
by 10000, the Number of Square Links contain'd in one 


Chain, the ProduBt is fo many Square Links, equal une 


N. B. That the Converſe of the laſt Rule and Exam- 
ples, of changing Square Lanks into Square Chains 
and Acres, is readily effected by dividing your given 
Number reſpectively by 10 and 10900, the Quo- 
tients ſeverally are Acres and Square Chains. Or 
otherwiſe, cutting off from the Right-Hond of the 
Square Chains only one Cypher; and 4 Cyphers lite- 
wiſe from the ſame Hand of the Square Links ; they 
will again revert (far Prof) the ſame Number that 


was firſt given. 


To find accurately the Area or Content of any Piece of Ground 
in Acres, Roods, Perches, &c. meaſured by Mr. Gunter's- 
Chain, in Chains and Links, | 


* UT, x" 


1. Altho' Fields, Incloſures, &c, may lie in various 
Forms or Figures; yet when they are protracted, they 
mutt, at laſt, be reduced into Squares or Oblongs, as well 
Triangles and Trapezia's, in order to- find their particular 
Contents, which admits only of ſo many Chains and Links 
given, in two Dimenſions of Length and Breadth ; ſeeing 
half the Baſe and Perpendicular of a Triangle, or half 
the Diagonal and Sum of the Perpendiculars of a Trapezia, 
do in effect, reduce each of them into a ſquare or oblong 
Figure; aand conſequently, allows the Data of each Tri- 

angle, 


reg cope rene * 
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angle or Trapezia, to be comprehended in two Dimen- 


ſions, as aboveſaid. 


2. Having therefore the two Dimenſions of Length 
and Breadth given in Chains and Links, you may place 
the leſſer orderly under the greater (without their ſeparating 


Points) and then, the one being multiplied by the other, 


the Product is ſo many Square Links: Now ſeeing the 
Statute Acre contains I00000 Square Links; inftead of 
dividing thereby, you may only cut off (by a Stroke, 
Point, or Comma) five Figures, or Places from the Right. 
Hand of your Product; you thereby will diſcover on th: 
Left-Hand of the ſaid Stroke, Sc. fo many Acres; the 
multiplying the Figures remaining on the Right-Hand, by 
the Number of Square Roods in an Acre (viz. 4) and 
cutting off five Figures, as before, you will likewiſe diſco- 
ver on the Left-Hand the Number of Roods, which can. 
not exceed three. Laftly, multiplying the decimal Part 
of a Rood left on the Right-Hand of the Stroke, c. by 
the Number of Square Poles or Perches in a Rood (vi. 40 
and cutting off five Figures, as above, you will thereby 
diſcover on the Left-Hand the Number of Square Pols 
or Perches, which can never exceed 39: Hence you wil 
find on the Left-Hand of each Stroke, orderly deſcending 
downwards, ſo many Acres, Roods, and Perches, beſide 


the laſt Remainder, which are always (when ſignificant 


Figures) ſo many decimal Parts of a Square Perch ; ac- 
cording to the following Example and its Explanation. 


Example. ts 


Admit a Field lying in the Form of a Parallelogram, 
or long Square, to be one way 75 Chains 86 Links, and 
the other way 63 Chains 94 Links: To know the Content 
in Acres, Roods and Perches. : | 
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See the Work. 


1 


Ae = 7586 —= 
Breadth = 6394 = 4 2 Fa actors. 


” 


os & &- 


s 
— 
— 


30344 
68274 2 
+ 
n 


* = 48 5 whe = _ Produ. 


A F F KAB N F N . 


Roods — 019536 


Perches = 7181440 


Acres. Roods. 9 
Aas. 485 — 0 — 7.78 


E lanation. 


In this Example the given Length (viz. 75 Chains and 
86 Links) being conjoyn'd together, make 7586 Links 
for multiplicand ; and the given Breadth (viz. 63 Chains 
94 Links) being likewiſe conjoin'd, make 6394 Links for 
Multiplier: Then Multiplication being perform'd their 
Product is 48504884 ; from whoſe Right -Hand 5 Figures 
being cut off, there remains on the Left-Hand of the 
Stroke 485 Acres, and .04884 remaining; which being 
multiplied by the Number of Square Roods in an _ 
(viz, 4) the Product is ,019536 ; from which five Fi 
being likewiſe cut off, there remains on the Left- 155 
0. Roods; then multiplying the decimal Parts of a Square. 
Rood (viz. 195 36) by the Number of Square Perches in 
a Rood (viz. 40) and cutting off five Figures, as before, 
there is found. on the Left-Hand of the Stroke 7 Perches, 
beſides the decimal Parts of a Square Perch : Hence I ob- 
ſerve, that the Area, or Superficial - Content deſired is 


485 


ent 
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485 Acres, © Roods, 7, 78 Perches, as above. In like 

manner all other Examples of the like kind are perform 
when meaſured by Mr. Gunter's Chain, 


Having the Length ind Briadth of you Field given in Perch, 
to find readily the Area or Content in Acres, Roods and 


Perches. 
OY” RULE. 

Let the two Dimenſions of Length and Breadth given 
in Perches, be multiplied together, their Product is Square 
Perches, which being divided by the Number of Perches in 
an Acre (viz. 160) the Quotient is Acres, and the Re. 
mainder Perches; which being divided by the Number of 
Square Perches in a Rood (wiz. 40) the Quotient is Roods, 
and the Overplus or Remainder ſo many Perches: Hence 
the two Quotients and laſt Remainder will diſcover the 
Number of Acres, Roods.and Perches that is equal to the 
Square Perches found in the Product. = 


N. B. The Converſe of this Rule in reducing Acres, 
Rods and Perches into Perches, may be expeditioy 
perform'd by multiplying reſpectively the Acres given by 
160, and the Roods by 40; adding unto theſe tui 
Products the odd Perches given, their compleat Sum is 

the Number of Square Perches. ſought. | 

„„ ont RA boa 

How many Acres, Roods, and Perches are contain'd 
in_that Piece of Ground, whoſe Length is 125 Perches, 
and Breadth 87 Perches? 1 | 

| Acres. Roads. Perch. 
Anſiu. 67 — 3 — 35. 

n Euplanatioon. | 
In this Example the given Length in Perches (viz. 125) 

being multiplied. by the ven Breadth: (viz. 87) the Pro- 


duct is 10875 Square Perches; which being divided by 


160, the Number of Square Perches in an Acre, the Quo- 
tient is 67, Acres, and the Remainder 155 Square Perches; 
Which being divided by 40, the Number of Square Perches 
in a Rood, the Quotient is 3 Roods and 35 Perches remain- 
ing: Hence I infer the true Anſwer is es” as above. 

<6 E CT. 
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2 


Shews how any Number of 


| 


S's C T. VIE 
TABL E VII. 
Square Perches may 
turned into Acres, Prod, and Pole. 
1 * ö 
| . es. | . | Peres] 
2304! 44: % $8: $i. Ora: 
10 : 01 0 + oo | 
wot A. 41 9.4 
30 91 0 | OO 
J 
"$0 „ ES. 
ne 
9 30 
80 0 
904 o| 2 10 
100 8 98 J 
200 111 
40% f „„ 
500 $i: 0” 20 
600 3 3 00 
70 44 3 20 
800 5 0 : | 00 
900 £1 # : 1: 0 
1000 65 1 OO _ 
a000 12 þ 2 . 00 
3000 18 | 3 000 
4000 25 0 OO. 
5000 3111 oO 
50 37 24 oo | 
7000 433 | oo \ 
8000 | 50 | © oo | 
gooo | 56 | I | of 
10000 62 | 2 06 
20000 125 | © | oo | 
30000 187 | 2 oO 
40000 2500 © | 00 
g0000 | 3122 00 
60000 | 375 | © oo 
70000 | 437 | 2 oo 
80000 | 500 | © oo | 
goooo | 562 | 2 | oo | 
Ioooo0o | 625 | © | oo 


| 18; 


be readily 


The 
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-  . The Conſtruttion and Uſe of the TaBL E. 
Having any Number of Square Perches given, to find by In. 

ſpeftion, or otherwiſe iy Addition, the Number of Acre, 
+: Roads and Perches that is equal thereto, or contain d therein, 

Let the Number of Perches given, be found in the fir 
Column on the Leſt-Hand of the Table; then diredly 
anent it, you will find orderly in the other three Column, 
the Acres, Roods, and Perches that are contain'd therein, 
according to Example I. „ „„ 

But when it happeneth that the Number of Square 
Perches given cannot be found in the Table at once; 
then, in this Caſe, you are to find it in Particulars ; which 
being added together, their Sum is the Number of Acres, 
Sc. deſired. See Example II. and its Operation. 

. -. ee 7 —- 

How many Acres, Roods, and Perches are contain'd in 
900 Square Perches? _ oy 

Anſw. 5 Acres, 2 Roods, 20 Perches, 

- Example II. : 

In 197654 Square Perches, how many Acres, Roods, 
and Perches? e | 

Anfw. 1235 Acres, 1 Rood, 14 Perches. 


See the Work. | 
Perches. Acres. Roods. Perch. 
> ID0000 = 625 — ©' — oo 
' 90000 = 562 — 2 — oo 
7000 = 43 — 3 — oo 
600 =. Z — 3 — oo 


Particulars. 
50 


Sum = 197654 =1235 — I — 14 
* >  FHExplanation.' 

The Anſwer to the firſt Example is found in the Table 
at once by Inſpection only: And the 2d Example, is ſolve 
by abſtracting from the Table the Particulars of the Sum 
given, which being added together, the Anſwer is thereby 
diſcover'd, as in the Work, 8 

; — E C 


- no 
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1 how to find readily from the Table by Inſpef eftion . 
the Number Acres, Roads, and Perches that is contain 4 


8 E C . Ns 


TA Hi VEE" 


in any Number & Square Links. 


| Sg.Links. |Roods.\ Perch. 
100000 | 4 oo 
goooo 3 * 
80000 3 08 
70000 2 32 
60000 2 16 
5OOOO 2 OO 
40000 I 24 | 
g © 30000... r | --08-- 
"] 20000 [| © 32 
2 10000 | © 16 
8750 | o | 14 - 
8125 o 19 
7500 E 12 
6875 ol 11 
6250 0 10 
5625 | © [. 09 
5000 O 08 
4375 O 07 
3750 2 06 
1125 5 
2500 o o4 
1875 0 03 
1250 0 O2 
625 O O1 
4684 o | of 
312 2 88 
156 0 OZ 
"T0 | -®:: ot ] 


Q 
Q 


386 Of Surveying by the Cu AI N. 


The TABL E conſtrued and applied. 


To find readily from the Table the Number of Acres, Roi, 
_ Perches, that's contain d in any Number of Squar: 
inks. 


Look in the Table in the firſt Column on the Left - Hand 
for the Square Links given, and directly forward in the 
other two Columns towards the Right, you will find the 
Roods and Perches deſired, that is equal to the Square Link 
given: But when the Number of Square Links given, can- 
not be found at once in the firſt Column, then proceed 
to find them orderly by Particulars, which being added 
together, their Sum is the Anſwer deſired. 


Example I. 


To know how many Acres, Roods and Perches are 
contain'd in 750000 Links? 5 
Anſw. o Acres, 2 Roods, 32 Perches, ſee Line the 4th 


in the Table. | 
Example II. | 
In 975703 Square Links, how many Acres, Roods, 
and Perches ? | 7 


Anſw, ꝙ Acres, 3 Roods, 1 Perch 3. 


5 See the Work. 
Sg. Links. Acres. Roods. Perch. 
go0000 = 9g — o — oo 
| 70000 = © — 02 — 32 
Particulars. £5 5000 = © — oo — 08 
| ? 625 = © — 00 — or 
78 O — 00 — 00+ 


— _—S 


Sum = 975703 = 9 = 03 — O15 
| Explanation, 


The Anſwer to each of thoſe Examples above are ſo 
obvious that it would be Tautology to grant them any 


Pl 


farther Illuſtration 


N. B. That Propoſitions 5th and 6th foregoing, wil 
\s Tikewiſe prove Tables 7th and 8th, with their Exan- 


les, 
* TABLE 


are 
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| TA RLE IX. 
Shews how- ul of any kind m 224 be eee meaſured and 
Perrotra 
Ta BLE for Acute 4 
* E J | 2 5 
1 V+ | 2 
8 . S 8 . I 
7: 5 NN 
2 $3 4 23: 6. 13 62 103 © 
LE 33 390 83 '} 63 304. 5 
4 17 26.4 $4 8435 64 106 ©, 
co 3 5 1 6-1 65 107 4 
6 10 £ 36 61 8 66 108 9 
„ I 237 03: 4 67 110 8 
1 $6 38 68 2 „ 
9 # 3 | 09. 313 3 
10 17 4 40 68 4 „ 1344. T7 
-: 24. I: © 41 8 51 1 
12 20 9 33 Th: 7 Ne” 10 8 
tg 38.0 43 71 3 73 119 O 
14 24 4 44 74 9 74 120 4 
is 26 1 45 76 5 76 121 8 
15 „ 8 # 76 123 1 
17 29 6 22 wg 77 124 5 
18 "+ 48 81 3 78 125 9 
9. 3 
20 34 7 88 % „ 
1 & 51 86 1 81 129 9 
a2 .4 32 32 295 #8 
23 9 % 3% 0 #® | 
24 41 5 54 90 8 * 133 8 
* 43 3 [ 5% I PS ep, 
26 44. 9 | 55 93 9 4 og 
77 4 51 9 en 
| 28 48 4 58 97 © 88 139 © 
29 % 1 gli$1>1 FR 8 
| 3o 53 $ | 0 10 _o | go 141 +4 | 
Ce 2: The 
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The Conſtruction and Uſe of the TABL E. 


This Table contains orderly the Chord of every An- 
gle, from 1 to 9o Degrees incluſively, and to Radius 100, 
the Links in a Gunter's-Chain, equal to 3, the Arch of a MW 
Circle, or 60 Degrees upon the Line of Chords. | 
Now, as the Chord of every Arch is always twice the 
Sine of half the ſaid Arch, it will follow that the Conſtruc- 
tion of this Table may be perform'd by taking the Sine of 
half any Degree propoſed ; and that doubled is the Chord 
or Number againſt the ſaid Degree in the Table. 


_ Example. 


I defire to know the Chord, or Number in the Table 
belonging to 71 Degrees. T 3+ 
Anſw. 116.1 Links. 


Explanation. SI ' 


The half of 71 Degrees is 359—30', the neareſt Sine of 
which is-58%—o' (omitting the reſt of the Figures towards 
the Right-Hand, becauſe it is only to Radius 100) that 
58 Degrees doubled is 116.1 Links, the Chord of 71 De- 
grees to Radius 100, as you ſee in the Table, and fo are 


all the reſt found. 


N. B. The Reader muſt obſerve that the Sines or Tan- 
gents ſpoken off in the Conſtruction of theſe Tables, is 
meant only the naturat Sine or Tangent, and not th: 


\ logarithmical or artificial. 


The Uſe of the Table is to take Angles that are acute 
or leſs than go Degrees; which, to ſave Repetition, may 
be beſt done by Rules, Figures, Examples, c. as in the 
Application following. | 7 
It may likewiſe be obſerved, that the Table is continued 
but to go Degrees; becauſe in obtuſe Angles the Chord 
will not fo exactly determine the Quantity of the Angle 
without ſome Exceſs or Defect; nor, indeed, to any rea- 
ſonable Exactneſs when it approacheth near 180 Degrees; 
therefore to remedy this Inconveniency, and ſupply the 


Defect, the next Table is intended for obtuſe Angles, 7 


4 


An- 


00, 


of 2 


the 
ruc- 
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- 
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The ſecond Ta BLE, or TABL E for Obtuſe Angles. 


— 


ü S L841. 6 Ding > [| 
1 * 8 | 122 I | | 8 — 8 
1 . 5 eee J | 
9o 70 7 120 Fo O 150 4:0 
91 7 1 121 2 „% 0 
92 69 5 122 48 5 152 24 2 
93 68 8 123 47 7 453, 23 3 
9 2 1 124. 40... 9 „ 23 5 
dc 0 12s 46. 2 | + IT SL WO 
96. 67: ©0- 120 4 1 20-. 8 
97 66 3 127 44 © „ 

98 65 6 138 8 158 i 22) 
99 64 9 129 43 159 18 2 
100 64 3 f 1380 42 3 160519 l 
101 63 6 131ͤĩ ³ £ 161 16 8 
102 62.9 „„ 162 15 © 
103 62 2 133 39 9 163 14 ® 

| 104 6 -w õ O H3Q31E L 164 13 9 
105 60 9 1335 46-9 165 138 
200 "60 i x36 106 — 212. -& 

107 59 5 137 36 6 . 
108 58 8 138 388 168 10 4 
109 58 1 139 35 © 169 9 © 
110 4 140 46 25. 170 8 * 
111 56 6 141 33 4 1 

112 5 1 N 
113 55 2 143 7 1 
„„ 144 30 % . 3 * 
1 IF 7 1 OI. 175: 4 
reden e 146 29 2 75 . 5 
17 = 39% 147 28 4 5 
118 ahi 148 27 6 1288 1. 7 
12... 149 26 7 2 


The Conſtruction and Uſe of the T aB 1 


You may obſerve, that this Table begins with 9o De- 
grees, and from thence is orderly continued to 179 Degrees, 
incluſively: It is likewiſe deduced from the Table of natu- 
ral Signs, upon this Conſideration, that any Iſoſceles Tri- 

Ce 3 angle 


E 
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angle (and in this Caſe, we chuſe one whoſe vertical An- 
gle is obtuſe) * its Perpendicular let fall from its ver- 
tical Angle, is the Sine of either Angle at the Baſe, one 
of the des being made Radius. | 
Therefore, to meaſure orderly and methodically any ob- 
tuſe Angle by the help of the Table, you are to obſerve 
carefully ſuch Directions as have relation to the ſame in 
the next Chapter following ; only here we * briefly illuſ- 
trate the ſame as follows. 


To find by the Table or 22 mh, the Number belonging 
to any Number of Degrees contain d in an obtuſe Angle. 


From 180 Degrees let there be always deducted the 
Angle given; then will it follow that half the Remainder 
will be the Degrees that will exhibit the natural Sine or 
Number fought, agreeable to Radius 190, as in the Table, 


E xanple, 


What is the natural . or N umber belonging to 140 
Degrees? 


Anſwer, 34-2 Links. 
Explanation. 


Take 140 from 180, there remains hes the half of 
that is 20; and the natural Sine of 20 Degrees, is 34.2 
Links, ty Radjus 700, as above. | 


N. B. Fit bad been Radius 1000, the Sine had bem 
342 3 but as there is but three Places in Radius there 
mut be fewer in the Sine, and the Figure cut off 1s a 
decimal, and in. this Caſe is three tenths of a Link, 


_ 5 the Table expreſſeth, 


The 


{0 
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The third TABLE, or TAB LE fir External Angles. | 


SETS F* 

L L440 ©4$: 

N..: 5 2 5 
1 31 1 
3 32 62 4 
5 33«˙ 
2. Tie Me Weng 

| 8 10 8 
235 1 4 F 
: „ RE. 
: 0 10 8 39 81 © 
{19 7-.Þ 8 
0 E WE 0 
. 5 
2 a7 I 233 on 8 
14 24 9 1 
15 26 45 100. © 
16:28 7 46 103 5 
17+ 230-6 47 107 2 
111 6 
19 34 4 49 115 © 
20 36 4. d 4 
-5 2 WO: „ 
8 52 128 © 
23 422 4 3 11 
24 44 5 54 . 137 © 
25 46 6 55 142 8 
210 48 3 56 148 3 
$7 39 ER 
35 51 a 58 160 © 
| 29 55 4 59 166 4 
E 60 173 2 


The Conftruttim. and uſe of the TABLE. 


This Table finds orderly (in Links and Tenths) the 
natural Signs or Numbers belonging to their reſpeRive 


Cc 4 


Degrees from 1 to 60, incluſively ; and in effect is only a 


Table 


J 
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{4 Table of natural Tangents, to Radius of one Chain or 100 
1 Links, and to every Degree correſponding thereto; which 
i is ſo plain to thoſe that underſtand the Uſe of natural 
14 Tangents, that no more need be ſaid of them. 
14 2. The Uſe of this Table, in the Application, wil 
it manifeſtly appear; ſeeing it is chiefly intended for the 
taking of external Angles ; or, more plainly, Angles whoſe 
j angular Points comes out towards you, according to the 
. Method following. | 
j | To find by Inſpe&ion, or the Table only, any external Ang, 
i without going into the Field, or being otherwiſe prevented h 
il any Obſtacle or Impediment. | 
4 fl RULE. 
#0 Having by thoſe Directions exhibited in Chap. III 
1 found the Perpendicular or Tangent Line of any externa 
5 Angle, that will cut the Hedge in ſome certain Point at- 
un fign'd ; and conſequently, having diſcover'd by Table II, 
1. its natural Tangent in Degrees, c. and deducted it from 
1, 180 Degrees, the Difference or Remainder will be the 
F external Angle ſought. | 
; ö Example. 
a Admit the Perpendicular or Tangent-Line found in an 
194 external Angle, ſhould be 107 Links, or 1.07 Chain; to 
14 know the oblique external Angle fbught. | 
4;  Anſw. 102 Degrees. | 
f 1 : Explanation, 
| 7 | The Tangent or perpendicular Line being meaſured, 1s 
it | found to be 107 Links; whoſe neareſt Quantity by the 
| | l Table, is found to be 107.2 Links, and againſt it on the 
$ i Left-Hand is 47 Degrees; which being taken from 180 
i | 1 Degrees, leaves 133 Degrees for the Angle ſought. 
1 8 1157 
i 
1 
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Of the Ruality of Angles, with their Deſerip- 


tion, Uſe, and Application, to Surveying by 
the Chain only, — 7 


5 4 8 E ET. I. | : , 


Angles particularly den d. 


I. ANGLES as well as Sides, muſt firſt be exactly 

meaſur'd in the Field, before they can be truly de- 
lineated and protracted at home, in order that the Form, 
Figure, or Shape of the Field may be truly diſcovered, 


| and conſequently, its Area or Superficial Content thereby 


exhibited. | 

2. Plain Angles as well as ſpherical conſiſts of three 
kinds, viz. right, acute, and obtuſe; and with regard to 
their Poſition, may be either internal or external; the 
former is ſo term'd when they are meaſured within the 


| Field, and the angular Points ſtand oppoſite to you, at the 


Extremity of their Legs or Sides ; but the latter are exter- 
nal, when their angular Points ſtand neareſt and out to- 
wards you ; then, in this Caſe, you are ſometimes obliged 
to take the Dimenſions outwardly, in order to Menſuration 
and Protraction, as follow. | 


3. A Right-Angle contains the 4th Part of a Circle or 


Þ 9o Degrees; which always happens when one Line falls 


perpendicular upon the End or Extremity of another : As 
for inſtance ; ſuppoſe the Length and Breadth of a Piece 
of Ground is ſo equal that each of them contains 1 Chain, 
or 100 Links, yet ſo poſited, that they become perpendi- 
cular to one another, by meeting in an angular Point; 
I ſay, that theſe two Lines or Sides, with regard to their 
Polition, ſhall form a Right-Angle, whoſe Chord or Sub- 
tendant, between the Extremity or End of each Line, op- 
polite to the ſaid Angle, ſhall juſt contain go Degrees, or 
1 Links, as in Table iſt, and Figure 3d, which 
ee. | * 


4. 


— = —— a8 oo acdh 


* 
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4. An Acute-Angle is any Number of Degrees, c. les 
than a Right-Angle; becauſe the Extremity of the two 
Lines or Sides by which it is bounded or limited, is ſuppo- 
ſed to incline gradually one to another; yet can never 
meet ſo cloſe as to make one ſtrait Line, by covering one 

another exactly, for then they would ceaſe to be angular, 
becauſe void of Space or Diſtance. | 
5. An Obtuſe-Angle is any Number of Degrees, &. 
more than 9o, and leſs than 180 Degrees, or the Semi- 
Circumference of a Circle: For if the Space or Diſtance 
between any. two Lines or Sides of an equal Length, by 
which it is bounded or limited, is lefs than go Degrees, it 
becomes acute, but if juſt go Degrees, it becomes a Right. 
Angle, as above; and if any Diſtance greater than 9o De. 
„Oc. and leſs than 180 Degrees it becomes an Ob- 
tuſe-Angle, becauſe it contains one Right-Angle, and one 
Acute; but it can never exceed two Right-Angles, or 180 
Degrees ; becauſe the two Lines or Sites by which it is 
bounded or limited, are ſo far extended, that they then 
fall into a ſtrait Line, and as ſuch muſt needs ceaſe to be 
an Obtuſe-Angle ; ſeeing it becomes then the Chord Line 
of a Semicircle, and conſequently, the Diameter or longelt 
Line that can be drawn croſs the Circle. 


* 


9 „ „ 


8 1 


To know in the Field, if two Lines or Sidi. 

meeting together at the Extremity of their 
Ends in a perpendicular way, does truly form 
Rectangle, or not. . 
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LET any one of the three Station Staffs, as aforeſaid, 
de fixed perpendicularly at the angular Point A in 
Fig. 3. then it will follow that the Length of the Chain 
being extended from thence upon each of the two Sides 
given, that bounds or limits the faid Angle, until (by Sup- 
poſition) it reach to e and /; where a Station Staff at each 


of thoſe Places may likewiſe be fixed : I fay, the Diftance 
To between 
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'c. les . ween 2 r meaſured in a Right-Line, by either 
e two the Pole or Chain, will diſcover the Chord Line or Sub- 


tendant in inks and Tenths; which if it happen to be 
either exactly, or near 141 Links 4 Tenths, equal to 90 
One Degrees found by Table I. you may then truly inſer, that 
gular, the ſaid Angle, and all others of the ſame kind, depending 
| upon the ſame, are ſo many ReQangles; but when they 
&:, W:ppear to be lefs than 90 Degrees, they can be eſteem d 
demi. no otherwiſe than Acute-Angles, belonging to the ſaid 
Table, as before deſcrib'd. 25 A ein : 


pn by L264 i 

8, it Example. f 

De- Snppoſe a Field in a quadrangular Form hath its oppoſite 
Ob. Sides parallel and equal; to know if each of itz Angles 
| one are rectangular, as well as equal one to another. See Fx. 3. 
180 , and its Explanation. | os 7 et 
it s | 

then Hg. 3. 

o be 

Line 


* 
: _ 
1 __ 1 
C : | 5 
FT" YT "144 A 
SS SS = 
vzenn ooh a ab SS CEL LRCISEEIIIIED YT ITTINTTYY 44 a a 
: o& 4&4 a 
N Ad PRE PECSASY HS * 
; . 
. 


KIN 
VG: 
des : 
eir : 0 | 
FM B . 
” Links 
1G O09 


95 I. In the Figure above it may be obſerv'd, that the 
des Angle at A, is a Right-Angle, equal to 90 Degrees; found 
= in the Field, by extending a Chain containing 100 Links 
in Length, from the angular Point A, where a Station 
" tai mult be fixed, until it reach or texminate fo far 11 
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and: — upon the two bounding Sides or Hedges B A and 
then will it follow that the Chord Line or Subten- 

pros (viz, ef 141.47 Links) will be the Meaſure 9 
that Angle; which being found in Table I. you will find 
it to correſpond exactly with 90 Degrees, as above, which 
muſt be noted in your Field-Book, as before directed. 

. For Protraction, when you return home, you ar 
firſt to draw. a dark or obſcure Line upon Paper, C. 
where. your angular Point may be fixed or aſſign'd as a iſ 
A; then having taken from a Scale of equal Parts, th 
exact Diſtance of 1 Chain or 100 Links, and placing on 
Foot of the Compaſſes in. the Point A, as above; let, wit 
that Extent, an Arch near fo large as a Semicircle, be de- 
fcrib'd;-ſo that the Extremity of one of its ends may juſ 
touch or biſect the dark or obſcure Line given; then taking 
from the ſame Scale the exact Number of Links, . 
noted in your Field- Book (viz. 141.4 Links) and let thi 
Extent be ſet off exactly upon the faid Arch; ms 
king ſuch Marks as e and F;, or the like, where the End 
of the Compaſſes fall: Laſtly, from A, thro' thoſe Marks, 
draw the Lines AB and A D, which will conſtitute the 
Rectangle deſired, as true, if not truer, than if it had been 
taken by the Semicircle, Circumferentor, or Theodolite. 


N. B. In a quadrangular Field whoſe oppoſite Sides ar 
Parallel and equal, if a Rectangle ſhould be there 
contain'd all the other Angles muſt conſequently be equal 

i to it, according to Fig. 3. above. 
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8 E T. III. 


= to meaſure accurately in the Field, as Well 
as protract exattly at Pome, any Acute-Angi 
eee 5 
R U L E. 
12 E Fietd Plcfbohignce begins with the angulir 
Point at A, as before; then, having there fixel 


| perpendicularly a Station Staff, let there be meaſured from 
thence a Chain along each Side or Helge, which, ſuppobr 


J att 
ere 
equi 
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t will reach to g and , then with your Chain or Pole mea- 
{ure in a Right-Line from g to g; which allowing to be 86 
Links for the Chord Line or Subtendant : Then looking in 
Table I. for the faid Number, I find the neareſt to it is 


86.1 Links, whoſe Degrees correſponding thereto are 51 ; 


which ſhews that the Acute-Angle at A is only 51 De- 


| orees; ſeeing the Fraction need not be regarded, becauſe 


the Degrees, in this Caſe, are generally near enough to 


protract by; eſpecially, if the Field-Book do exactly ex- 
hibit the ſame, as before directed. 


2. Having found your Dimenſions in the Field, as above, 
your Protraction at home muſt likewiſe begin with the 


angular Point A, ſtanding in ſome convenient Part of the 
obſcure Line B A; then having taken from your Scale of 
equal Parts, the Length of 1 Chain, or 100 Links, with 
that Extent let one Point of your Compaſſes be fixed in 
the angular Point A, and ſtrike an Arch at adventure, ſo 
that it may touch the obſcure Line B A. Laſtly, the 
| Extent of your Chord Line or Subtendant (viz. g q = 86 
| Links) being taken from the ſame Scale of equal Parts, 
and apply'd to the ſaid Arch; fo that one Point of your 
& Compaſſes may reſt, as it were, in the Point g, and the 
other in ; and having drawn from the angular Point A, 
| thro' g and 9, the Lines B A and C A, which includes the 
Angle fought BA C, equal to 51 Degrees, or the Chord 
Line gg — 86 Links, as in Table I. and Fig. 4, which ſee. 
EF — ln like manner, may all other Acute-Angles be fo 
| meaſured and protracted, as aboveſaid. 


Example. 


Admit there is required in' the Field any Acute-Angle, 


{ bounded or limited by two Sides or Hedges (viz. B A and 

CA) and allowing there is meaſured exactly from the an- 
| gular Point at A, a Chain in Length upon each of the 
| two Sides or Hedges aboveſaid, until it terminate with ſome 


particular Marks ſuch as g and g: To know the neareſt 
Diſtance between thoſe accidental Marks g and g, being 


| the Chord Line or Subtendant of the Angle ſought, and 


| conſequently, the Number of Degrees that is equal to the 
| fame, GE 


Anſto. 86 Links = 51 Degrees, 
| Fig. 
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1 


Fg. 4. 


3 Joo Linus. & 100 Lunks 


Explanation. 


In Ig. 4. you may obſerve that B A C, the Acute-A-W 
gle in the Field, is bounded and limited by the two Hedgaiif 
BA and CA, and is meaſured by extending 1 Chain, whok 
Length contains 100 Links, from the angular Point 4, 
unto g and q in each Hedge ſeverally ; then it follows that 
the neareſt Diſtance between g and , being likewiſe mes 


ſured by the Chain or Pole, is found to be 86 Links 


which being found in Table I. you will find anent it 3 
Degrees for the Meaſure or Extent of that Angle. 


SECT 


C 7. 
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Sit CT, IV. 


How to meaſure in the Field and protract 
at home, any Obtuſe - Angle whatſoever, 
various want. | 

RULE. 


| H AVING already ſhewn my Reader, how either a 


Rectangle or an Acute, may be readily meaſured in 


| the Field, and afterwards protracted at home; we ſhall 
| now ſhew how any Obtuſe-Angle may be likewiſe per- 
| formed by the Chain only, according to the Methods fol- 


lowing. 


1. Let, as uſual, a Station-Staff be fixed perpendicularly 


ſtrong at the Point or Corner of the Obtuſe- Angle ſought ; 
| then having meaſured a Chain both ways, directly along 


each of the two Sides or Hedges, which limits or bounds 


| the ſaid Angle, or is neareſt to it: Let there be likewiſe 


fixed perpendicularly, two Station-Staffs for Marks, at the 


Length or End of each Chain; then will it follow, that 


the neareſt Diſtance (in a Right - Line) between thoſe 
Station-Staffs laſt fixed, will (when meaſured in Links and 


| Tenths) be the Chord-Line or Baſe to the Obtuſe-Angle 


ſought, 

2. For the Perpendicular deſired, the neareſt Diſtance 
from the middle or half of that Baſe, unto the angular 
Point, where the firſt Station-Staff is fixed, will be (in 
Links and Tenths) the exact Perpendicular, or Off-fet of 
your Obtuſe- Angle ſought ; which being found in Table I. 
with the Degrees correſponding thereto, and the Double 


of them (becauſe the two Right-Angles laſt found are both 


equal) being ſubtracted from 180 Degrees, the Remainder 
ls the Degrees contain'd in the Obtuſe-Angle deſired. 


Or otherwiſe thus: 


Let A repreſent the Obtuſe-Angle required to be taken 


in the Field by the Chain only; then, in this Caſe, from 
| A (if the Angle is very obtuſe) there muſt be ſet off 2 
Chains from the Left-Hand of A, and other 2 towards 


the 
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the Right-Hand, which may be orderly and particulath 
noted by B and C, or any other Letters or Marks; the 


fixing one End of the Chain at B, ftretch the other d 


rectly in a ſtreight Line towards C, making a Mat 


where the End falls, which may be noted by f, or ay 


other Letter or Number: Meaſure the Diſtance from| 
to A, which ſuppoſe to be ſome certain Number of Lin 
Sc. for the Off-ſet or Perpendicular Line, which bein 


found in Table II. you will find exactly oppoſite to i 


the Number of Degrees contain d in the Obtuſe- Aug 


Example I. 
Admit two Sides or Hedges in a Field ſhould be repr. ö 


| ſented by OQ and OL, in Hg. 5: Now it happenel 


that QO L is the Obtuſe-Angle ſought; and that ri 
verſed Sine or Perpendicular, commonly termed the Off. h 
or neareft Diſtance from the angular Point O, unto tl 
middle of the Chord-Line or Subtendant, » mz is OH 
Links: To know the Obtuſe-Angle at O. =_ 
 Anfw. 176 Degrees. See Fig. 5. 


— Explanation. 


I. In Example I. and Fig. 5. it may be obſerv'd, that C 
and O L are the two Hedges which includes the Obtu-W 
Angle ſought, viz. BO C, whoſe two Sides or Ly 
taken in the Field are BO and O C, each of them co 
taining 2 Chains in Length, in an equal Diſtance fron 
the Angle at O: Alſo the neareſt Diſtance between B an 
C (viz, nm) not improperly term'd the Chord-Line a 
Subtendant, being meaſured in the Field, is found to MW 
3 Chains 97 Links, whoſe half (viz. 1 þ, or h m) is foul 
to be x Chain 98 Links, c. for the Baſe of each rigit-ſ 
angled Triangle: Now as Oh = 3.5 Links is the Pe- 
pendicular or Off-ſet Line found in the Field, and cor 
ſequently in Table II. it diſcovers the Obtuſe- Angle ſougi, 
viz. BOC, to contain juſt 176 Degrees, as above. 7 
2. For Protraction at home you are to proceed as , 

SWS: . : 


17 


af Surveying by the CHAIN. 401 


ticulath Hrſt, Let an obſcure Line be drawn, . and in the mid- 


; the Cle thereof let the angular Point be fixed, and noted by 
ch 8 ſome particular Mark or Letter, vix. O. 
2 Mat Secondly, From the ſaid Point let there be a Line per- 


pendicularly erected, and thereupon placed (viz. from O 


from) to Y) the true Extent or Diſtance of your Off-ſet Line, 

Link found in your Field-Book (viz. 3.5 Links) taken from a 

h bei Protractor or Scale of equal Parts. | Ed 
 7-dy, With the fame Extent let a Parallel Line be 


2 to if 


Ang, made, and drawn obſcurely, but equally diſtant from that 


Line, where the angular Point is fixed. 5 
| Furthly, Take in your Compaſſes from the ſame Scale 
of equal Parts, as above, 2 Chains or 200 Links; and 


Point at O, with the other on both Sides of the ſaid Point, 


*. biſect the ſaid Parallel Line in B and C, as in Eg. 5. 
at r then will it follow, that the two Lines drawn obliquely, 
YE from the angular Point at O, thro' the two Points B and 
to th C, will both include and diſcover the Figure and Poſition 
=; of the Obtuſe-Angle ſought. 


8 cular (viz. 3.5 Links) being found in Table II. you will 
& likewiſe find anent it, the Number of Degrees that is con- 
tain'd in the ſaid Angle (viz. 176 Degrees :) Alſo the 
& Chord-Line, or Subtendant of the fame Angle (viz. n m) 
being taken in your Compaſſes, and apply'd to the fame 


t Q0 | 
8 Scale of equal Parts, as above, will likewiſe diſcover the 
Ls Baſe of that Obtuſe-Angle; whoſe Off-ſet Line, as before, 
1 cl. repreſents truly the Perpendicular : See Fig. 5. In like 
fon! manner all other Obtuſe - Angles whatſoever may be fo 
B ani meaſured and protracted, 
ne d. | ? | 
to K NB. This Angle is fo very obtuſe, that by Fig. 5. it 
found appears to want only but four Degrees of tus Right- . 
right Angles, or a Semicircle. See Reaſons for the ſame 
Per extbited in Sect, V. and Obſervation 1. 
colt 
uglt 
s f : | DA 7 Ex. 
1 : | 


having fixed one Point of your Compaſſes in the angular 


Lafth, The Quantity of the Off. ſet Line or Perpendi- 
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9 S 
An Obtuſe- Angle, how protracted by the Lin 

of Chords only. | 
RULE. 


AVING ſhewn in $2#. IV. how any Obtuſe- 

Angle may be truly protracted by a decimal Scale d 
equal Parts, when the Perpendicular is given in the ſame 
Denominations it was meaſured in the Field; we fl 
now ſhew how the ſame may likewiſe be truly and ra- 
dily effected by the Line of Chords only: 

Firſt, Let there be drawn upon Paper any obſcure Line 
at pleaſure; in the middle of which, let there be a Point 
fixed to repreſent the Obtuſe- Angle ſought at A. +» 
Secondly, From your Line of Chords (whether the Ri 
dius be great or ſmall) let there be always taken in your 
Compaſſes the Extent of 60 Degrees (viz. AB or AC} 
And having fixed one Point of your Compaſſes in A, witl 
the other deſcribe the Arch or Semicircle BD C; ſo that 
it may biſe& the obſcure Line given, on each Side of tic 
Angular Point at A 

. Thirdly, Having found in your ſecond Table, relating be 
Obtuſe- Angles, the Degrees correſponding to the given 


| Length 
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Length of your Off- ſet Line or Perpendicular, in Links 


and Tenths; then will it follow, that the Extent of a 


| Right-Angle or 90 Degrees (vi. BD) being taken firſt 
from the fame Line of Chords, and laid down upon the 
faid Arch, will juſt extend from B to D: Alſo the Extent 
| of the Acute- Angle remaining (which is always the Com- 
pliment or Difference between 90 Degrees, and thoſe in 


you will thereby diſcover the Points thro' which the two 
Legs or Sides muſt paſs for Bounds or Limits to the ſaid 
| Angle, : " | 


A, thro' the Point E, the ſecond Leg or Side (viz. A E) 
you will thereby diſcover the true Figure and Poſition 


which was meaſured in the Field. See Fg. 6. 
Or otherwiſe thus : 


1, When the Baſe, Chord-Line or Subtendant is only 
given in Links and Tenths, let there be taken from a de- 
cimal Scale of equal Parts, the Extent or Diſtance of one 
Inch, by which the Length of one Chain may be repre- 
| ſented; and having fixed your angular Point (viz. A) in 
the middle of any obſcure Line drawn at pleaſure, let there 
be an Arch deſcrib'd, ſo that it may biſect the obſcure 

Line in the Points G and H. | 
2. From the ſame Scale of equal Parts, let there be 
taken the Length or Extent of your Baſe, Chord Line, or 
& oubtendant, in Links and Tenths, found in your Field- 


ale of 


Line Book; and ſetting it off upon that Arch, making Marks 
Point | where the Ends of your Compaſt:s fall, ſuppoſing from 


G to F, 


R. Lo/th, From A, thro' the Mark or Point at F, let there 
you' Wh be drawn the Line A E or AF, which. will likewiſe. con- 
= | ſitute the former Obtuſe-Angle ſought, viz. GA F = 


BAE, as in Hg. 6. which ſec, 

N. B. In all Protractians of thig kind, you will fend it 
convenient to plat your Angles with a large Scale, and 
your Lines with a ſmaller. . 915 


A | Example 


the Obtuſe-Angle given) being laid down from D to E, 


Furthly, Let there be drawn from the angular Point at 


(viz. BAE) of the Obtuſe-Angle ſought, like unto that 


j 
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wk Example II. 


There is found in a Field a certain Obtuſe-Angle (u 
B A) whoſe Off-ſet Line or Perperpendicular (viz. A 


is 41.5 Links, alſo its Baſe, Chord Line, or Subtendan 
_ G F) is 18.60 Chains: To know geometrically þ 


Y 
rotraction, the Form, Figure, or Shape of the ſaid Angle 
and conſequently, the Num 


ber of Degrees that is contain. 
ed therein. Sono ro a | 
Anſwer, 131 Degrees. See Hg. 6. 
Fig. 6. 
4 D 
. a IP 


o 
* 
Fd 
* 


2 A TY 


Explanation. 


This Example, and all others of the like kind, depend 


upon the laſt; ſeeing its Dimenſions, in like manner, ma 
be accurately taken in the Field, and the ProtraCtion 3 
Home, according to the Rules and Directions exhidi 
above, which ſee. 


OBSERVATION 8. | 
As this ſmall Compendium will not admit of Reaſu 


and Demonſtrations to all the preceeding Propoſitions; b 
I muft here omit them, and proceed to things more ur 
And, | 


J. 


e ſux 
b. Ab) 
tendant 
ally by 
Angle; 
ontain- 
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1. It may be obſerv'd, that when the Angle happens to 
be ſo very obtuſe, that the Chord Line or Subtendant, 


can hardly be diftinguiſh'd..from., the two Sides or Hedges 


meeting together in an angular Point ; then, in ſuch Caſe, 
it is ſufficient to take only an Off-ſet Line with your Pole 
or Rod; which being put down in your Field-Book, will 
do the Buſineſs as efectually, when you come to Protrac- 
tion, as if an Angle had been taken in the Field ; becauſe 


| there is but 5.2 Links, or 3 Degrees, between 170 and 


176 Degerees; and not much above 1 Degree between 
176 and 179 Degrees; which ſhews that the Difference at 
laſt is next to nothing, by their approaching ſo near to 


| 180 Degrees, or a Semicircle. 


2. You may likewiſe obſerve, that tho a Right, Acute, 


or an Obtuſe- Angle may be comprehended between any two 


Sides or Hedges of an unequal Length; yet in meaſuring 


or taking Dimenſions in the Field, either of the two laſt 


muſt be included in an Iſoſcles Triangle, whoſe Off- ſet 
Line or Perpendicular, divided it into two ſimilar right- 


angled Triangles, make your Baſes equal, which, when 
| conjoyn'd together, becomes the common Baſe, Chord 
Line, or Subtendant to the Acute or Obtuſe- Angle ſought ; 
therefore the Off-ſet Line or Perpendicular, as aboveſaid, 


muſt always riſe from the middle of the faid common Baſe ; 
as may be ſeen in the preceeding Hgure. 


3. Altho' it be needleſs in Surveying by the Chain only 


to have any regard to the fraQtional Part of a Degree, 
ariſing from its natural Sine in Links and Tenths, eſpe- 
cially when under 30 Minutes, or half a Degree; yet, 
for the ſake of the curious, it may occaſionally. be found by 
Analogy thus, viz. As 17 Tenths, the natural Sign of one 
Degree, is to the Minutes in one Degree (viz. 69.00 Min.) 
ſo is the fractional Part of any natural Line given in 
Tenths (viz, 3 Tenths by Suppoſition) to the Minutes 
correſponding thereto (viz. 10.58 = 10 i +) for Anſwer. 


| The like in all other Queſtions of this kind. 


<Dadoy (ale ST, 


— 
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1 * EE 
n e 
J find externally any Abute or Obtuſe-Angh, 
on the outhde of am Tncloſure, &c. which 9 
ii Complement ſhall: diſcover the Degrees if 
the internal Angle required to be meaſured 
MYR. oo -a boy : regal 9, 


W HEN EVER an outward Angle is required, that 
fall effectually diſcover the Degrees in any inward 
„Angle fought, you have no more to do, but to continue a 
Right -Line, the Length of a Chain, from the Extremity 
of the angular Point which comes out towards you : At 
the end of which let there be fix'd a Station - Staff perpen- 
dicularly; then will it follow, that the neareſt Diſtance 
flom the ſaid Staff to the Hedge, being meaſured in Links 
and Penths; and the Degrees correſponding thereto, being 
found in Table III. you will by them diſcover the outward 
Angle required, and conſequently, the Complement of the 
inward, Angle ſought ; which being ſubtracted from 180 
Degrees, the Remainder will be the internal Angle, whe- 
ther acute pr,oÞtuſe, that is wanting to be known, .. 


————— — 1 r 
= l 2 : — 


*. ' * 2 
— x — * — 
— — rn wen re, a 


5 $ Fu * 
— BS : 1 


4 5 iin SE 1 3 
14 * . 4 * * . 5 * 


This Rule will evidently appear, by . II, 
,. thar the 


Sr Seck. 5. wherein it is manifeft,. that 
2 Chain being meaſured outwardly in a ftreigbt 


e 


& £ 


1 


and Fig. | 
"Length of a 

Line from the Obtuſe-Angle at A, until it terminate at 
H, where muſt be fixed a Station-Staff; and meaſuring 
"From thence the neareſt Diſtance from H to F, you will 
hnd it to contain 82 Links 9 Tenths, which being found 
in Table I. the Degrees correſponding thereto are 49. Hence, 
1 find that the Complement of the Obtuſe-Angle internal, 
or the Meaſure of the outward Angle, vis, E A C, or 
EF AH, is 49 Degrees, which being ſubtracted from 180, 
the Remainder is the obtuſe and internal Angle ſought, 
viz, B A E or GAF = 131 Degrees, as above. 


Example, 


F 


A 


94 
f 


There is a certain Field in the Form of à Trapezium, 


whoſe Obtuſe-Angle is vertical, as well as internal; but its 
Meaſure cannot be found in the Inſide, by Reaſon of cer= 


tain Obſtacles or Impediments : To know therefore the 


Figure and Meaſure of its Complement ; and conſequently, 
the Number of Degrees internally contain'd in the Obtuſe- 
Angle ſought. 1 er Wen e nee 
Anſwer, 133 Degrees = O h = 29.9 Links the Perpen- 
dicular = QO L. See. Hg. 7. oi 1 


56 
"own „ee þ 
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* 
oy 
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8 Explanation. 


1. For meaſuring or taking the Dimenſions of the Obtuſe- 
Angle fought (viz. Q O L) in Fig. 7. you are to obſerve, 
that as the ſaid Angle is internal, and its proper Dimen- 
ſions cannot be taken in the inſide of the Field, 3 
of certain Obſtacles or Impediments, viz. Briers, 'T horns, 
Water, &c. ſo in this Caſe, you are always to find its 


Complement (viz. OS L) by. meaſuring the Len th of a 


Chain from the Obtuſe or outward Angle (viz. O) until 
it terminate or end (by Suppoſition) at 8, in ſuch manner, 
that by certain Marks it may appear to be directly in a 
treight. Line with QO. Again, at the end of the firſt 


Chain, ſuppoling at 8, as aboveſaid, let there be meaſured 
Dd 4 | from 
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* 


from thence, the neareſt Diſtance perpendicularly to y; 
which will likewiſe cut the Hedge O L in the Point 7; 
then will it follow, that the Length of the perpendicular 
Line 87 = 107. Links, or 1 Chain 7 Links, being found 
in Table III. or the neareſt Number to it (viz. 107.2 Links) 
you will find againſt it, on the Left-Hand 47 Degrees for 
the Angle L OS, being the Complement of the Obtuſe- 
Angle ſought; which being ſubtracted from 180, the Re- 
mainder is 133 Degrees, for the internal and Obtuſe-An- 
gle ( uiz. LO Q deſired. - 45 | 

But ſuppoſing the Acute-Angle at L, ws, OLP, is 
required to be taken on the outfide of the Field, as before; 
then, in this Caſe, you are to proceed from L, in the Right- 
Line O L, by the Method above directed; and having ſet 
off one Chain in a ſtreight Line, from L to; then, next 


finding the Point 4, which will be exactly in the middle of 


9 Z, you will thereby find the Off- ſet Line or Perpendicular 
to be 4 L; which, when meaſured, is ſuppoſed to be 43 
Links; and the ſame being found in Table II. you wil 
find againſt it on the Left-Hand, 129 Degrees for the Angle 
gL Z; which being taken from 180 Degrees (becauſe 
Z LO or ZL] is a Right Line, there remains 51 De- 
grees for the inward Angle PLO, or L required, 


For Protraction. 


1. That this may be orderly and methodically, as well 
as truly effected, you are to be provided with an half Inch 
Scale, whoſe decimal Parts or Diviſions, may be exactiy 
agreeable to a Line of Chords of the ſame Radius ; which 
muſt be uſed with a pair of Compaſſes of a moderate Size, 
but their Points very nice, ſmall and ſmooth: Then you 
may. procegd to Protraction, according to thoſe general 
Directions exhibited in $24. IV. which ſee. | | 

2. Having ſet off each way, ſuppoſing from O to 1 and 2 
(as in Fig. 7.) an half Inch, repreſenting the Length of 


1 Chain for each of the two Legs or Sides; by which the 


Obtuſe-Angle (viz. O) is bounded or limited; then the 
common Baſe of your faid Angle, known by the Chord- 
Line or Subtendant (wiz. nh m) being drawn, and from 


its middle a perpendicular Line being let fall, whoſe Length 


(vis. 
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(via. þ 0 = 40 Links) ſhall be equal to your Off-fet Line 
or Perpendicular, found in your Field Book. x.. 
3. By the 2d Article, as above, you will find that h 0 
is the Sine of the Angle hno, or h mo, if you make Om 
or O n Radius; but Om h and On h together, is the Com- 
plement of the-Angle O to 180 Degrees; and they being 
equal, either of them, as ſuppoſing Om h is half the Com- 
plement of the Angle m On to 180 Degrees: Therefore, 
whatever the Quantity of the Angle O, the Line O þ (the 
| Diſtance of the middle of the Line m from the Angle 
O) is the Sine of half its Complement to 180. Hence it 
is, that the ſucceſſive Degrees in the firſt Row of each 
Column in Table II. being ſubtracted from 180 Degrees, 
and half of that Remainder being taken for the natural 
Sine, is the Number required to be placed in the ſaid Table. 


— 
* — - „ —_— — 
<0” 0 ” 


a a4, of 1 7 - * 


Of the e of Augles in general. 
Horw to meaſure and protrat? by a general Rule, 


the various kinds of Angles, both internally 
and externally, belonging to any Field, &c. 


RU I 
| H AVING in the preceeding /S:#ions of this Chapter, 

treated orderly and methodically of the various kinds 
$0! Angles, with their Uſe and Application to Surveying 
by the Chain only; illuſtrated by proper Figures, Rules, 
Examples, and Explanations ; we ſhall now ſhew by a ge- 
neral Rule, the Comprehenſion of the whole, with all ima- 
ginable Exactneſs and Accuracy, as well as Plainneſs and 
Lonciſeneſs, And, | | 
I. When an Angle is meaſured in the Field, let it be 
moted and diſtinguiſhed by ſome! certain Mark, at which, 
let there be perpendicularly erected a Station-Staff, . 
2. Having placed upon the ſaid Staff the Ring ſound at 
Fitter end of your Chain, let the other be extended both 

| ways, 


— 
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ble, you have againſt it, on the Left-Hand, the Degres 


[tity in Degrees is diſcovered by Table J. 
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in a-ftrait Line, along each of the Sides or H 
— bounds or limits the _ Auge Wer mera 
be externally taken. 

3. Obſerve carefully at racks of he brd Places 8 
gad, where the Length of the Chain terminates or ends; 
for there muſt be likewiſe erefted two Station Staffs per 
pendicularly. Rk, 

4. Meaſure in a Ripht- Line, the ratet Diſtance be. 
tween the two Station Staffs laſt fixed, and let that Diſtance 
in Links and Tenths, be noted in your Field Book, 0 
the Chord Line or Subtendant, by which the Baſe Lin of 
the Angle ſought is protracted. _ 

5. From the Middle of the Chord Link, laſt found let the 
be likewiſe meaſured from therice a freight Line, perpeni- 
cularly to the firſt Station Staff, or Point of the Art 
oe, then will it follow, that that Diſtance, or near i 
to it (in Links and Tenths) being found in its proper Ti 


that the Angle contains, which ſometimes is likewiſe tu 
Complement to 180 Pegrees for the internal Angle deſii 

Laſiy, For Protraction upon Paper, &c. I ſhall only iſ 
fer you to that Section preceeding, which contains a Fu 
like unto the ſame Angle ſought, tho differing i in Degen 
where you will find the Method of plotting "th the ſame 1 
yu” by e. Example and Explanation... Wan d 


* FS. 


ot OY OS LANDIS 


. If the Angle meaſured internally by the genen 
Rule above, appears to be at or near a Right-Angle Ml 
.excecding 90 De then Table IL. will trul iy diſcover 
| Quantity. | 

2. When it happens that the Aan internally meaſurd 
by the Rule abovetaid,' is an Acute- Angle, containing 
Number of Degrees leſs than 90; then likewiſe, its Qua 


3. If the Angle, internally meaſured, happens to be a 
Number of Degrees more than go, and leſs than ab 
then Table II. diſcovers always the Quantity of that Obtul 
Angle, according to the general Rule aboveſaid. 

4. When the Angle :meaſured externally, happens 
be! either acute or obtuſe ; then 'Tablr III. will accurat 


diſco 


— — —e— — eters: oem den 
——ä— ñ > AE WIA — — — — — — 
—— — - — ret ES ] 7—⏑˙ L — —— — — — 


. — LL es mr om ene 


Of Sitrveying by the CHAIN. 4H 
does WW diſcover the Degrees contain'd therein, ſeeing it is often- 
ally times the Complement of the Angle fought, according to 
2 its proper Rule, Ke. in Sect. VI. WINE les, ” 4 
OVe- 
= Queſtions or Recamples eps 2 the Exerciſe 


and Improvement of the young Prattitioner. 
ance Example I. 
Apr A quadrangular Field in the Form of an Oblong, or 


1 Geometrical Square, hath for the Chord Line, or Subten- 
ther 


dant of each of its Angles 141.4 Links: To. know the 
Degrees in each — | 
* | Anfuer, Degrees. See Fg. 2. and its To 
_ Lv Example I. 
cr Tx | 
Jegres Admit the OtbrdLinj or Subtendant of an Acute . 


iſe te meaſured in the Field, is 111.8 Links: "TY know the 


efird WG Figure and —__ of the ſaid Angle. N 
nly * Avſier, De egrees. 1 
Fi ul = "3 1 #1" - 
55 Example In. 

* 1 


duppoſe an Obtuſe- Angle found in à Field hath for its 
Off-tet Line or Perpendicular 8.7 Links: To know. its 
Figure by Prot raction, and conſequently, the Degrees con- 
Wain'd in the ſaid Angle. 

| war Degrees. See Fi Fi 5. and Table «1 


unn IV. 


bers is dun in a Field an Oi, Angie whoſe Off 

get Line or Perpendicular is 46.9 Links: To men the 
gure and Quantity of the ſaid Angle. ele 

Anſw, Degrees, See * Table II. 90 


Example V. 1 1 


To know the Figure, as well as the Nainber of Degrees 
ntain'd internally in that Obtuſe-Angle, whoſe Com- 
lement (being an Acute-Angle external) hath for its Off- 
t Line or Fran 107.2 Links. | 
Anſwer, Degrees. See Fig. 7. and Table. III. 

: Examples 


Si 


* Po wou hy the cu IN. 


5 D * Exanple VI. 


There is e externally in the Fi ield an 2 ib 
Angle, whoſe Off- ſet Line or Perpendicular i is found to be 
17.0 Links: To know the Figure and Quantity of the 
Obtuſe-Angle internal. 

* Degrees. See Table III. and N g. 6, 
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Of PRACTICAL SURVEYING accuratth 
perform'd by the CHAIN only : Or the Me 

1. #hod of Meaſuring promiſcuouſiy Lines aui 

..i; Diagonals, as well as Angles ; by which ar: 
repreſented the Sides, Hedges, Fences, C orners, 
&c. MF: any an or e | 


; I ton Þ 
Liner, gle ard — Ke an 
»f103 i de n * | © 


Hav ING in the preceeding Pace treated of thi © 
various kinds of Angles, as well as their Uſe and Ap 


ESO Sed nod % ˙ Tʃnd 8 ES 


plication to Surveying; we ſhall now briefly and 7 * » 
1 the Quality and Uſe of Lines and Diagonals. Anu Bi 5 
. A Line is the firſt Magnitude in Geometry or Gent. | 

; having Length but no Breadth or 'Thickneſs; andi ö 


generated by the Motion of a Point, or rather, man 
Points joyn'd together i in Length, by which a Line 1s ſaid 
to be produced. 

2. Lines conſiſt of two kinds, viz. ſtrait and ae 
| 3. A Streight or Right-Line is the neareſt Diſtance be 
1 tween any two Points; and by ſuch are repreſented il 
1 | Sides or Hedges in Fields, &c. which ſeem to run 2 
0 B ad ſtreight Line taken by the Chain, 
; 
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4. A curved or crooked Line that is finite is likewiſe 
produced by the Termination of any two Points in a cir- 
cular Motion, ſuch as the Curve of an Hedge, when it 
reſembles the Segment of a Circle, or an Ellipſis: There- 
fore it muſt needs differ from a Right-Line in Figure, as 
well as in Length, eſpecially when it is converted into the 
fame, or ſo ſtretched and extended, as that it may appear 


to be Right. 


5. A curved Line that is infinite by its Motion, return- 
eth again to the Place where it firſt began, and fo maketh 
the Line infinite, and the Ends or Bounds thereof unde- 
terminate, ſuch as the Figure of a Circle, which ſeldom 


| happens in Surveying, 


6. An Angle is the meeting of two Lines in a Point, 
rovided the two Lines ſo meeting or inclining do not 
make one ſtreight Line; which are commonly exprefs'd by 
three Letters, the middlemoſt of which ſignifies the Angle 
meant: As the Angle A BC ſignifies that the middle Let- 
ter, viz. B, denotes the Angle belonging to the Triangle 
ABC, c. Hence it is, that an Angle in the Field is 
occaſioned, likewiſe, by the meeting of any two Sides or 
Hedges at the Extremity of their Ends, which in their 
Diſtance (at ſome ſpace from the angular Point) may be 
either acute or obtuſe ; the former is when the two Legs or 
Sides by which it is bounded or limited, are more or leis 


contracted, in ſuch manner, that the Diſtance between 


them ſhall not extend to go Degrees, viz. a Right-Angle, 
or true Square: And the latter is, when the Legs or Sides 
forming the Angle, are ſo far extended from one another, 
as that their Diſtance, when' meaſured, ſhall not exceed 


180 Degrees, but be more than 90. See Chap. III. and 


Seck. I. TER | 

A Diagonal Line is always a ftreight Line, paſſing 
from one Corner to another. Or it is a Right-Line, run- 
ning thro' any incloſed Field, from one Angle to another, 
in order to reduce the ſame into Triangles, Trapezia's, of 
ſome other Figure, whoſe Superficies being-added, ſhall be 
exactly equal unto the Conteat of the Field given : There- 
fore, whenever a Diagonal or Diagonals can be conveni- 
ently taken in the Field, &c. and accordingly noted in 
your Field Book, they will truly and readily diſcover upon 
Paper, &c. the Form, Shape or Figure of the ſa me in 

retraction, S EC r. 
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.fome remarkable Place, in the Corner. viz. Gate, gn 
Tec, 
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f 
| 1 
Fee T II. 
To find accurately the Length of a Right-Lin 
by the Chain in the Field, and to protract the ; 
ſame by the Scale at home, in order that an fl « 
Hedge or Side may be truly delincated au | 
" repreſented. RD both 1 
RULE. ; 
: H AVING already deſcrib'd in. Chap. I. Gunter*s-Chain, WW 2 
+=» meaſuring Pole or Rod, Station Staffs, Arrows, and 2 
Field Book, with which every Surveyor ought to be pro. Wi | 
vided in order to meaſure exactly any Right-Line, Diago. f 
nal, or Angle in the Field, by the Chain only: We ſhall MY | 
now proceed orderly and methodically to the - practical v 
Performance of the fame: And, | I 
I. When you enter the Field, go to ſome Eminence 
from whence you can fee it all; or if you cannot fron t 
any one Place ſee it all, walk about ſome Part of it, till ff 
you can only ſee the Shape of it; or to know how many i "' 
Sides and Angles it contains; which, when you have di Wit > 
covered, draw upon a Piece of common Paper, with a MW *« 
black Lead or red Pencil, the Form thereof, as near as you i Y 
can conveniently ; but you need not mind to be exact, nor 2 
at the Trouble of drawing the ſame by a Ruler, ſeeing the tt 
Deſign hereof is only to give you imperfectly an Idea or Wi ©! 
Apprehenſion of the Figure thereof, particularly the Num- A 
ber of Sides and Angles it contains. A 


II. Let the Surveyor's Aſſiſtant take one End of the . 
Chain, and let it be ſtretched or extended at full Length, t 
in order to ſee, when you begin, that the Links be clear; of 
for if they are not, it both makes the Chain ſhorter, and i * 
endangers the breaking of it: Now the Aſſiſtant having | ke 


taken the end of the Chain in his Right- Hand, and An 

the ten Arrows in his Left, let the Surveyor, who uſually A 
follows with the other End of the Chain, extend his end to * 

bir 
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Tree, &c. where you intend to begin, ſuppoſing at A, as 


in the Margin. | | 
III. The Surveyor being at A, let his Aſſiſtant ftretch 

| out the Chain towards the Right-Hand, ftreight along the 

Hedge towards B, the ſuppoſed Mark in the next _ 5 


Angle or Corner, where the firſt Hedge ſeems 


o edd, or you intend to meaſure to; and having 
1 we Ring at the end of the Chain put upon one 
or two of the Fingers of his Right-Hand, with 
one Stick or Arrow, and all the reſt in his Left; 


et him at the end, or full Length of one Chain, 
| flick by the Toe of his Right-Foot, the faid Ar- 

row; to which, when the Surveyor, or hinder- 
| moſt comes, let him take up: And all the way 
E afterwards, let the hindermoſt guide the foremoſt, 


| 
| 
| 


1 and the foremoſt the hindermoſt, in a Right- 
„Line between him and the Mark at B; and the 
0. WE foremoſt ſee the hindermoſt, in a ſtreight or 
e Right-Line between him and the Mark at A, 
al WS where they began; then are they both in the 

& Right-Line between A and B. . 
IV. Therefore, proceeding orderly in this Me- 
m thod, as above, till the Aﬀiſtant or foremoſt has 
ppent all his ten Sticks or Arrows; which (it 
yt) he will find them in the Hand of the 
{. WF Surveyor or hindermoſt, who muſt be careful 
2 to place (for every ten Chains) a bold Point in 
pour Field Book, in the Column of Changes, | 
xr WE and the odd Chains, or Links (if any happen) in 
the very next Column ſucceeding, as before B 
directed: Then proceeding forward, let the 
„Affiſtant or Fore-Man, take again all the ten Sticks or 

Arrows; and carrying them all in his Left-Hand, fave 
only one in his Right, as before, together with the Ring 
h Nat the end of the Chain, upon one or two of the Fingers 
of the fame Hand, as uſual ; then proceeding, as above, in 
d WY 2 freight Line towards B; not looking behind him till 
ge ſeel the Chain check him; then ſtick down that Arrow, 


and away as faft as you can, and as you go, ſhift another 
Arrow into your Right-Hand, to be ready to ſtick down 
at the Chain's end; in the mean time, the Surveyor or 
[hinder Man holding the Chain in his Right-Hand, let him 

I look 
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look that it be not entangled, and go on till he come j 
the next Stick or Arrow; then - clapping the end of th 
Chain to the Stick, let him take it up with the ſame Hau 
that he holds the Chain with, and away after his Leader 

V. Now the ten Sticks or Arrows being ſuppoſed to h 
run out, and you are not yet at the end of that Statiq 
(that is, not come to the Mark at B) let the Aſſiſtant g 
Fore-Man, run one Chain more, holding till the Ring iſ 
his Hand, and at the end thereof ſer his Toe, there ſtand 
ing till: And let the Surveyor or hinder Man take y 
the tenth Stick, and hold that in one Hand, and the ot 
nine in the other, and deliver the nine to the fore Ma 
ſetting his Toe to the fore Man's, and let the fore Mu 
count the nine, and if they be right, away forward ; ll 
if they be not, you muſt meaſure that Length again, all 
ſeek the Stick; for you know not which of you loſt i 
and thus go on to the end. . : 


Example T. 


Admit the ftrait Line A B (as above) is 
lowed to repreſent a certain Side, or Hedge ut 
a Field; and that each of the firſt ſeven Din 
2 440 ſions, when meaſured, contains ten Chains uM 5 
Length, and the Sth or laſt Diviſion only vi F 
Chains 85 Links, which make in the wh: HS 
7 79 Chains 85 Links: To know how the fam; 5 

D or any other of the like kind, may be tr, 5 


20 B 


delineated or protracted. See the Ma in. m 
Scales uſed in Protraction. - p 
401 E "KVLE 5 


In order to Protraction, or laying dewn ge- pe 
| metrically the Length of any Line meaſured 

48-F theF ield, as in the Margin, you are to ſele& 
good Scale of equal Parts, variouſly divided ina 
greater and lefler Quantities, correſponding l 
ſuch equal Diviſions, as 10, II, 12, 16, 20, 2% 
30, 40, 48, &c. for plotting all manner of F. 
i gures of ſeveral Sizes both greater and ſmaller 
occaſion requires. No | 
| | 0 
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Now, altho' thoſe ſeveral forts of Scales aboveſaid, differ 
oy uin their Length, for the more commodious laying down 
YT th Figures of various kinds and ſizes, whoſe Area's or Con- 
Han tents, - according to the latter, ſhall be proportionably equal, 
der, fand all of them comprehended in two forts. of Lines, diz. 
to tc firſt of equal Parts, for laying down Chains and Links, 
aa and the ſecond of Chords, for laying down Angles of ſeve- 
it ral kinds, according to the Method preſcribed in Chap. III. 


Which fee. . 
"ES But thoſe which hath reference to Lines only, we are 
of to obſerve, that each of them contains ten equal Diviſions, | 


Which in their Uſe are proportionably equal one to ano- 
Wiher; ſeeing each Line is divided into certain equal Parts, 
Wrepreſenting uſually 8 Inches; and thoſe grand Diviſions 
Wire number'd with-arithmetical Figures, by I, 2, 3, 4, Cc. 
to the end of the Ruler upon which the Scales are deſcri- 
bed: And the uppermoſt large Diviſion is again divided 
into ten other ſmaller Parts, every Part containing ten 
Links of your Chain; each of which ſmaller Parts you may 
ſuppoſe to be again divided into ten other leſſer Parts, re- 


preſenting ſingle Links of your Chain. | 
There is alſo. another ſort, intituled, a Diagonal Scale, 
more convenient than any of the former, for its Neatneſs, 
EFaſe, and Diſpatch, becauſe it comprehends ten equal Di- 


viſions to an Inch, and agrees exactly with Mr. Gunter's 


| W four Pole Chain: For as the whole Chain contains 100 
„ Links; ſo each Inch of this Scale contains likewiſe 100 
I Parts; by reaſon whereof, any Number meaſured in the 


Field by your Chain to a Link, may likewiſe be taken from 

this Scale, and laid down exactly upon Paper. —You may 

alſo have reverſedly deſcribed upon the fame Ruler, an half 

Inch Scale, divided likewiſe into 100 Parts; which will be 
of good Uſe, when you are required to lay down a ſmaller 
Plot; ſeeing the former, which is twice its Length, is more 
peculiarly adapted to longer Plots. 


Any Diſtance being meaſured by your Chain ; how to lay down 
3 the ſame Diſtance upon Paper. . 


As thaſe Scales which comprehend 10, IT, 12, or 16 
viſions in an Inch, are more particularly adapted to the 


laying down F igures that require large Paper, &c, So in 
| E e the 
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the laſt marginal Diagram, we have made aſe of thoſe 


whoſe Diviſions are leſſer, confiſting only of 20, 24, 30 
40, or 48 Diviſions in an Inch, ſeeing they are mot 
conveniently agreeable to thoſe Figures that muſt be com- 
prehended in a leſſer Space. PN” 1% 
For an Illuftration of the ſame, we will ſuppoſe, accor- 
ding to the laſt Example, that having meaſured along an 
Hedge; or the Diftance between any two Marks or Places 
(viz, from A to B) with your Chain, you find the Length 
thereof to contain 79 Chains 85 Links. Now, to tak 
this Diſtance from your Half-Inch Diagonal Scale of 20 in 
an Inch; in order that the fame may be protracted, or 


laid down upon Paper, &c. do thus: 


Firſt, Draw an obſcure Line at pleaſure, then place 


one Foot of your Compaſſes upon your Scale at the Figure 


7, for 70 Chains; and extend the other Foot to nine of 
the ſmall Diviſions (which repreſent the odd nine Chains: 
Then for the 85 Links, you are to remove your Com- 
paſſes to the middle Space next that Parallel Line, which 


is noted by the Figure 8 on the top of the Scale; then w 


it follow, that the whole Extent from 7 in the large D. 


viſions, unto 9 in the ſmaller ; comprehending likewil 


in a ftreight Line (for the 85 Links) 8 Parallel Lines and 
an half, from the Left-Hand to the Right, you will there- 


by receive between your Compaſſes the true Extent ſought, 
. Secondly, With the ſaid Extent or Diſtance, let one | 


Point of your Compaſſes biſe& the obſcure Line given, 
at B, when the other is fixed upon the faid Line at A; 
then, having drawn the Line AB, you will thereby, from 
the Diagonal-Scale of 20 in an Inch, comprehend upon 
Paper the Side or Hedge meaſured, repreſented by the Line 
AB, equal to 79 Chains 85 Links, as above. 

_ Thirdly, But if you would have your Line ſhorter, and 
vet contain the ſame Diſtance, as above; then, in thi 
Caſe, you are always to take your Diſtance from ſmaller 
Scales of 24, 30, 40, or 48 in an Inch; fo ſhall the 79 
Chains 85 Links end at C, if taken from the Scale of 24 
in an Inch; or at D, by the Scale of 30; or at E, by the 
Scale of 40; or at F, by the Scale of 48; either of which 
Lines will contain 79 Chains 85 Links, and be in Pro- 
portion one to another, as the Scales from whence they 
were taken, * And in this manner, may any Number 


Chains 
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Chains and . be taken from any of the Scales above- 
12 og 


A Right-Line being given, to find how many Chains and Links 
are therein contain d, according to à Scale aſſigned. 


Example II. ( 


' Suppoſe A B were a Line given, as before, and it were 
required to find how many Chains and Links are contain'd 
therein, according to the Scale of 20 in an Inch. | 


Anſwer, 79.85 Chains. T0 
RULE. 


Take in your Compaſſes: the Length of the Line AB, 
and applying it to your Scale of 20 in an Inch, you will 
find the FExeent of the Compaſles to reach from 7 (denoting 

70 Chains) of the great Diviſion to 9 Chains 85 Links of 
ES the lefſer Diviſions ; as before directed: Wherefore the 
Line AB contains 79 Chains 85 Links; and, as ſuch, is 
| the Converſe of Example I. ſeeing they interchangably prove 
one another. The like muſt be done for any Line, 
alſo by any of the other Scales. 5 


N. B. Here you muft carefully remember, that in laying 
down of the Length of Lines by your Scales; what- 
ſeever Scale you begin your Work with, with the ſame 
Scale you muſt continue it to the end; not laying down 
one Line by one Scale, and another by another. But 

I you would have a large Work in a little Nom; then 
uſe a ſmall Scale, as of' 24 or 30 in an Inch: But or 
the contrary, if you would expreſs every ſmall parti- 
cular, then you were beſt to uſe a large Scale, as of 
10 or 12 in an Ich, | 
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* 


8 E c T. III. 


To meaſure in the Field any Diagonal-Line, by 
the Chain only; with its Uſe and Application. 


RULE. 


I, 1 x OU are to obſerve, that a Right-Line and a Dia- 
gonal, differ only in their Poſition; but not in the 
Method of Meaſuring, as above ; becauſe the former is uſed 
when Hedges, Fences, or Sides of Fields, c. by it arc 
taken and repreſented: And the latter, when a Line i; 
taken or meaſured croſs the Field, from one Angle or 
Corner to another, in order that the Trouble of Angle 
may be avoided, and that the Figure or Form of the Field 
may be readily, as well as truly delineated and protraQted, 
2. It often happens when the Fields, Cc. are large, or 
the Ground more high in the middle than the Sides and 
Angles, which encompaſs the Field; by reaſon where- 
of, you cannot ſee from one Angle to its oppoſite ; then, 
in this caſe, it will be found neceſſary to go ſomewhere 
towards the middle of the Field, or where the Ground 
is ſo high, that you can ſee the two oppoſite Angles, vi. 
that you departed from, as well as the other you are mez- 
ſuring too; then, in the ſame Place where your Obſervi- 
tion is taken, let a Pole or Station Staff be perpendicularly 
erected, with a Piece of Linen Rag, or white Paper, to 
render it (as well as the other two Poles or Station Staffs, i 
fixed at the two angular Points or Corners aboveſaid) ſo 
conſpicuouſly plain, that they may all three evidently ap 
pear to be in a right or ſtreight Line one to another. 

3. Now that this may be accurately performed, the 
Surveyor, or him that follows the Chain, muſt ſtand at i 
the middle Pole or Station Staff, whilſt his Aſſiſtant (about 
the Diſtance of 60 Yards on each Side thereof) can | 
from thoſe two Stations, as above, the two oppoſite Angles, tw 
where the other two Poles or Station Staffs are fixed; then 
it will follow, that the Aſſiſtant, by moving gradually to- 
wards either the Right or Left-Hand, until the Survey 
(ſtanding at the middle Pole or Staff, as above) is prevented I 


fron ! 
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from ſeeing either the oppoſite Angles, by the Interpoſition 
of the other's Body ; for there the middle Pole or Station 
Staff may be perpendicularly erected, ſeeing directly in a 
ſtreight Line to the two oppoſite Angles, whoſe Diſtance 
is required, S 

4. Having thus fixed your three Poles or Station Staffs 


in a ſtreight Line, as above, you may then begin to mea- 


ſure (according to the Directions of the laſt Rule in 
Set. II.) from the firſt Angle or Corner, to the Pole or 
Station Staff in the middle, without regarding it otherwiſe, 
than only obſerving, that it be likewiſe in a Right-Line 
from the Angle you departed from; and from thence, you 
may proceed in like manner, until you have arrived at 


| the oppoſite Angle to be meaſured to: You will thereby 


diſcover the true Diſtance or Length of the Diagonal-Line 
ſought ; which muſt accordingly be inſerted in your Field- 
Book, as before directed. | 

5. For Protraction, you are to proceed exactly according 
to the 2d Article of the laſt Rule, by taking from a proper 
Scale the exact Length, or true Extent of your Diagonal- 
Line found in your Field Book, and laying it down, or 


making an Arch with the ſaid Extent, from the Extre- 


mity or End of your Baſe Line, which repreſents the End 


of your Side or Hedge, and conſequently, the angular 


Point you meaſured from ; then it will follow, that a Per- 
pendicular Line being erected from the middle of the ſaid 
Baſe, will biſect the ſaid Arch, at the Length of the Dia- 
gonal-Line ſought, which will become the Side of an Iſoſ- 
celes Triangle, and conſequently, divide the whole Field 
either into "Triangles or Trapezia's, as may be ſeen in 
the Chapter following. | 


Example. 


There is a certain Field which contains within it a 
Diagonal-Line, whoſe Length, when meaſured, is found 
to be 87 Chains 39 Links: To know how the ſame may 
be laid down upon Paper, &c. from a Scale of 20 in an 
Inch. See Zxample I. and its Illuſt ration in the 2d Article 
foregoing. | | 
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3 r tC, 


Angles how meaſured and protracted from 
| Various Scales. 


RULE. 
H AVING in the IIIa Chapter foregoing, ſhewn co- 


piouſly, as well as orderly and methodically, how 
Angles, in their various kinds may be accurately meaſured 
in the Field, and afterwards protracted at home; we ſhall 
now briefly ſhew, how the ſame may be effected by various 
| Kinds of Scales, according to the Form and Size of the 
Figure, whether bigger or leſſer : And, 


I. Hou to lay down upon Paper, &c. an Angle, containing 
any Number of Degrees and Minutes, by the Line of Chords, 
accordmg to any Length propoſed. 


Fir/?, Draw a Line at pleaſure, ſuppoſing BA; by 
which is repreſented the Baſe Line, or firſt Side of the 
Angle given. | 
Secondly, Let a Line of Chords of ſome moderate and 
convenient Length, be ſelected proportionably to the Size 
of your intended Angle, ſuppoſing an half Inch Scale of 
20 Diviftons in an Inch: Then, | 

Thrrdly, Extend your Compaſſes from the beginning 
thereof, to 60 Degrees always; and with this Diſtance 
or Extent, ſetting one Foot upon the Point A; with the 
other deſcribe an Arch net too ſhort, ſuppoſing CF. 

Fourthly, From the ſame Line of Chords, take always, 
tor your ſecond Extent, the Quantity of the Angle given 
in Degrees and Minutes (ſuppoſing it be 41 Deg. 20 Min.) 
and with one Foot of your Compaſſes in the Point C, up- 
on your Baſe Line; extend the other upwards ; fo that 
1 0 Arch may (by Suppoſition) be biſected in the Point 
at E. 

Laſily, Thro' the Point E, draw the Line A E, to be 
continued to D, or any other Length propoſed; it wil 
then make the two Lines, viz, A B and AD, to ones 
cn 
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hend the deſired Angle, viz. B AD, equal to 41 Degrees 
20 Minutes, as may be ſeen by the Figure, when protracted 


according to this Rule. Eh. 


N. B. If any Angle given or required happen to be obtuſe, 
or contain above o Degrees; then, in this Caſe, it 
will be needful to protraf it at twice, by dividing the 
ſaid Angle into any two Parts equal unto it; and then 
laying them down ſeverally upon the Arch of 60 De- 
grees, in ſuch manner, that one of the Points of your 
Compaſſes ¶ in the 2d or laſt Extent) may center exattly 
where the firſt Diftance or Extent did terminate. As 
for Inſlance, if the given Angle were 1590 Degrees, 
take 80 and 79 Degrees, or go and 69 Degrees, or 
rather by taking 60, or twice 60 (if the Angle be ſo 
much) and then the Remainder, which according to 
this Rule, will likewiſe be illuſtrated by the Figure, 
when protracted. OT IEA 


. I. An Angle being given, to find what Number of Degrees 
and Minutes it containeth. : 


This being exactly the converſe of the firſt Article in 
Wthis Rule, you will readily comprehend the ſame, by ſup- 
Poſing the Figure of the laſt Angle, viz. B A D, were 
Wcually given, in order to find the Quantity thereof: To 
effect which, > 
Hit, Let your Compaſſes be opened and extended to 
bo Degrees of your Chord, and placing one Foot in A, 
With the other deſcribe the Arch CF, as before. 
= Scondy, Take in your Compaſſes the Diſtance of the 
5 angle given, viz, CE, and applying it to the ſame Line 
ef Chords, or meaſuring that Extent upon the ſaid Chord 
Line from the beginning thereof; you ſhall find it to reach 
% 41 Degrees 20 Minutes, which is the Quantity of the 
Angle required. | f 
Note, The Figures or Geametrical Protraction of theſe 
Angles, as well as all others of the like kind, are here 
omitted, in order that the young Artiſt, by Prajection, 
may attain unto Proficiency herein. | 
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OBSERVATIONS. 


I. The Reader may here obſerve, how the Line of Chou 
proportionably agrees with the Diagonal Scales of «qu 
Parts, from whence they are deduced. As for Inſtance, G 
in the Line of Chords, is always the Radius or Semidiamets 
of a Circle, whoſe Circumference is 360 Degrees; a 
when made proportionably equal to an Inch Scale of ta 
Diviſions in an Inch, it will exactly prove equal to 3 Chai 
10 Links, upon the {ame Scale, and go Degrees from th 
faid Chord, will exactly correſpond to 4 Chains 40 Link 
upon the ſame Scale of equal Parts. | 
Alſo in a ſmaller Line of Chords made proportional 
to an Half-Inch Scale of 20 Diviſions in an Inch, the . 
mer will ſo agree with the latter, as to be exactly equilt 
5 Chains 10 Links; and go Degrees upon the ſame Ii 
of Chords, will agree with 7 Chains 28 Links upon . 
ſaid Scale. . a 1 
2. But when Angles are required to be-protracted in 
ſmall Space, the Chords muſt then be made proportional 
likewiſe in their Length; and, in this Caſe, it ſometinghl 
will be needfu] to make Uſe of ſuch a Line of Chord, 
that 60 upon the ſame, will exactly agree with 3 Chain 
upon an Falf- Inch Scale of 20 Diviſions in an Inch; ml 
go Degrees from the ſame Chord, will be equal to 5 Ch 
60 Links upon the ſaid Scale, Alſo, a Line of Cho 
may occaſionally be made ſo ſmall as to agree exactly wii 
2 Quarter Inch Scale of 40 Diviſions in an Inch; then 
will follow, that 60 Degrees in the former, will ena 
agree with 6 Chains in the latter, and go Degrees in ii 
former, will juſt extend to 8 Chains 50 Links in d 
latter. N | 1 | 
3. From theſe Obſervations it appears, that. an An 
may be meaſured or protracted by any of the Scales ab" 
ſaid, as well as thoſe Lines of Chords, which are 8 
proportionably equal to the ſame, | 


8 E C 
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Pradtical Obſervations for the Uſe and Appli- 


cation of the Chain. How to refify acct» 
dental or caſual Miſtakes meaſured by the 
Chain: As alſo, particular Cautions care- 


fall to be objerv'd in the Uſe thereof, :. 


RULE. 


BY 5 HE Surveyor and his Aſſiſtant are to be very care- 

| ful, that they are not miſtaken the Length of a 
Chain, either under or over in their Account; for if t 

ſhould, the Error would be very conſiderable; as ſuppoſe 

WB you were to meaſure a Field that you knew to be exactly 

ſquare, and therefore need only meaſure one Side of it: If, 


nin the Performance, one Chain ſhould happen to be miſ- 


taken, and by reaſon of the ſame, you reckon but nine 


Chains, when it was really ten; the Content of that Field 


would then be but 8 Acres and 16 Perches, when it ſhould 
be ten Acres juſt: And if in jo ſmall a Line ſuch 2 great 
Error may ariſe, what may you imagine to be in a greater? 
Therefore, Care and Circumſpection herein is needful, ac- 
cording to the general Directions preſcrib'd in Sect᷑. II. 
which ſe. | 

2, When you begin to meaſure, you mult be ſure that 
he who leads the Chain, ſhall have all the ten Arrows 
at the End of every ten Chains, as well as at the beginning; 
tor if (by Inadvertency) you begin with nine inſtead of ten, 
you will err one Chain in ten ever after, until you dif- 
cover it. Alſo, if after ſome time of working, you diſ- 
cover you have loſt an Arrow ; but know not where, nor 
when you loſt it, you will be obliged to do all the Work 
over again that you have done that Day ; or at leaſt, all 
that you done ſince ſometime ; or fince you were at ſome 
wi where you can certainly recollect that you had all 
the ten. 

3. To prevent thoſe Miſtakes above, it is needful for 
the Surveyor to enquire of his Aſſiſtant, at the end of every 


ten 
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ten Chains, how many Arrows each hath, and if their 
Sum are not ten, it is a plain Indication, that the Arrow 
which is wanting, hath been either dropt or left behind; 
and conſequently, the laſt ten Chains in Length is douht. 
ful : Therefore, the ſame muſt be remeaſured again, before 
you proceed. | TENT 
4. You are likewiſe to obſerve, at the end of every Side 
or Hedge in the Field ſo meaſured, that there be no Mi: 
takes made in numbering the Arrows belonging to the odd 
Chains, &c. which accidentally are either under or above 
the laſt ten, Now, that this may likewiſe be prevent. 
ed, you are to inſert orderly in the firſt Column of your 
Field Book, intitled Changes, a bold Point for every ten 
Chains, thus found; then it follows, that the odd Chain: | 
and Links, with which the Side or Hedge concludes, will 
Hand orderly in the 2d or next Column, as before directe. 

5. In meaſuring a Right-Line in a Field, by which a 
Hedge or Side is repreſented, it ſometimes happens, thut 
you are obſtructed by Briars, Thorns, Buſhes, Ponds, ot 
ather things intervening ; then, in this Caſe, you mul 
meaſure a ftreight Line at ſome convenient Diſtance) pi 
rallel to the Hedge from Angle to Angle: But herein 
you are carefully to obſerve, that when you have carrie iſ 
this ſtreight Line unto the next Hedge; then having mea- 
ſured from thence (in a Right-Line) the exact Diſtance, 
unto the Angle or Corner on your Right-Hand, which WW 
muſt always be eſteem'd a part or beginning of the next 
Hedge you are going to meaſure ; by which means, that 
Space or Diſtance you meaſured from the Hedge will be 
mdauded ; eſpecially, if you are careful in meaſuring exac- 
ly your Angles, according to Chap. III. Sec. 3, and 4; 
or occaſionally your Diagonal-Lines, according to Chap. IV. 
Sect. 3, which ſoe. 

6. When it happens that you have not quite a Chain 
between the laſt Arrow and the Hedge you are to meaſure 
to; let the Aſſiſtant, or him that leads the Chain, pull the 


end of it to the Hedge and hold it there, till the hind- Wh. 
moſt Man {laying down the Chain ftreight) come to , 


the laſt Stick or Arrow, and obſerving which braſs Piece 
is next the fame, and conſequently, how many Link 
it is from thence to the Hedge; for ſo many odd Link 


maſt likewiſe be inſerted in the ſecond Column of BY : 
| 5 1c10 
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field Book, — As for Inſtance, ſuppoſe when you are 
anding at the laſt Arrow, you diſcover by the braſs 
jece 30 Links, immediately ſucceeding the middle Part 
the Chain, noted by 50 Links and a red Rag, you will 
en perceive on the reverſe Side of the Piece of Braſs, the 
lumber 20, which is the Complement to 100; indicating 
ereby that it is juſt 20 Links from the laſt Stick to the 
gedge; provided the fame is neither increaſed nor dimi- 
Jiſhed by any odd Links, that occaſionally may be required 
Þ reach or extend exactly to the faid Hedge. The like is 
be obſerv'd in all other Examples of this kind. See the 
Deſcription of the Chain, Chap. I. 


1 K „* * 


3 1 LA — 


E HANS 


4 the Chain and its Uſe, in actually Meaſuring, 
Protracting, and finding the Area or Content 
/ any Field, &c. of what Shape or Quan- 


21N 

. 71ty ſoever, that is regular. 
Ad- 

ce, Sw 0 1 I. 
Ich | 


& meaſure a Field in the Form of a Geametri- 
cal Square, and to protract or lay down the 


: ne, on purpoſe that the Figure may be truly 
0 Aiſcovered, and the Superficial Content found, 


according to any Dimenſions given. 


a RULE. 
3 SGeometrical Square (according to Definition) is a 
d quadrangular Figure, confiſting always of four 


Ws, and as many Right-Angles; as is the Square ABCD 
8 3.) whoſe Sides and Angles are all equal, containing 
qual Sides, which may be attributed either to Inches, 
ft, Yards, Perches, Chains, or any other Meaſure what- 
rer. 

2. 
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2. The Superficial Content of ſuch a ſquare Figur 
always found by multiplying one of the given Sides by i 
ſelf; and the Rectangle or Product of that Multiplicaty 
ſhall be the Content of the whole Square ſought, in 
very ſame Name the Side was given in, - excepting otte 
wiſe reduced. 110 41 of | 


Example. | 


. Suppoſe the Square AB CD (Hg. 8.) ſhall repreſen 
certain Field, or any other incloſed Piece of Ground. 
the ſame Form, and that one of the Sides contains 
Chains 15 Links: To know the Area or Superficial C 


i . 
8 Acres. Roods, Perch. Pa. of Pere. 
Anſiw. 161 — 00 — 32. 36. 


„ | 
a | Explanation, 
A N 20. 2 2 : | 
. FA In this Example it n 
4 9 —]© be obſerv'd, that 4015 Lid 
3 in Length, being ſqun 


or multiplied by it ſelf, ! 
Product is 16120225 Wu 
| 8 Links; from which five} 
| |  gures or Places being alt 
© 8 | from the Right-Hand {| 
 Ak-——————Þ cording to Chap. II. Sed. 
n the Figures remaining on 
Leſt-Hand are 161 Acres, and 20225 Square Links rem 
ing; which being multiplied by the Number of $gu 
Roods'in an Acre (viz. 4.) and five Places being likes 
cut off, the Product is o Roods 80900 Square Links, wi 
being again multiplied by the Number of Square Pen 
in a Rood (viz. 40) and five Places being cut off from! 
Right-Hand, as before, the laſt Product is 32.36 Pa 
as above. Hence the compleat Anſwer is 161 A 
oO Roods, 32.36 Perches, for the true Area or Col 
ſought. Th : | 
N. B. The Operation of this Example is purpoſely am 
for the Learner's Exerciſe and Improvement; ut 
may be readily effefted by the E 9 ala, 
| |  Projras 


. 
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Protraction. 

Let the given Line be AB = 40.15 Chains; and let it 
required to make a ſquare Figure, each Side of which 
all be the juſt Length of the ſaid Right-Line A B, and con- 
Wcuently, the Surface therein contain'd ſhall be 161 Acres, 
e, as in the Anſwer above. To effect which. 

Firſt, Lay down from any Diagonal Scale of a mode- 
te Length (ſuppoſing that of 40 Diviſions in an Inch) 
e Length of your given Line, AB = 40 Chains 15 
Secondy, Raiſe a Perpendicular Line of the ſame Length 
m the Point B, by its proper Problem; or otherwiſe, 
the Chord of 60, laying down upon the fame go De- 
Fees: Or, 2dly, the ſame may be accurately performed 
ly that Prob. or Fig. in Chap. III. Sed. 2. which ſee. 

| Thirdly, Take with your Compaſſes the Length or 
Wxtent of either of the aforementioned Lines; and ſetting 
ne Foot in C, deſcribe the Arch ee; do the like at A, 
nd deſcribe the Arch f. | , ; rb $945 
Furthly, Draw Lines from A and C, into the Point of 
terſection; and the Square is ſo exactly finiſhed, as to 
Pmprehend the Superficial Content fought, according to 
70, 8, In like manner, any other Geometrical Square 
ay be thus meafured, plotted; and eaſt up; regard being 
V had to the exact Length, of any one of the given 


N. B. Alth? Fields, &c. do ſeldom produce a Figure ſo 
exact as a Geometrical Square; yet it 1s frequently 
found in Gentlemens Gardens, and other Incloſures near 
their Dwellings: Now, when ever this Figure is 
required to be meaſured, you are carefully to obſerve, 
that all the four Angles are right, and each Side equal, 
then the Figure and Content of the ſame may be rea- 
dily found, by meaſuring (in a ſtreight Line) the Length 
of one Side only, as above. | 


— 
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Ws 2 c T. II. 


To "x ab plot, and caſt u accurately, 1 
Field, &c. in the Form bo gh Oblong or In 
Square. . 5 


R UI. E. 


N Oblong or long Square, by Geometricians cl 
> a Parallelogram, hath its oppoſite Sides equal x 
Parallel. Or it conſiſts always of four Right-Angles, | 
unequal Sides, two whereof are ( oppoſitely) equal x 
ble in their Length; as the other two are likewik; 
their Breadth, tho oppoſite one to another; as A}; 
equal to C D, and A C equal to BD, in g. . 
2. The Area, or Superficial Content of this Figuf 
is always found by multiplying the given Length by f 
Breadth ; the Rectangle, or Product, will be the den 
Anſwer, in the ſame Name propoſed, 


1. 


Example. 


Tbere is a Field in the Form of an Oblong, or ll 
Square, as AB CD, Eg. 9. Now ſuppoſing its Leng 
(viz. AB or C D) to be 60 Chains 47 Links, and 8 
Breadth, (viz. A Cor BD) 30 Chains 64 Links: W 
is the Content or Superficies * 5 = 


© Aeres. Roods, Perc. Parts. 
Anſiu. 185 — 1 — 4.8128, 
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| See the Work. 
Ch. Lin. 


Breadth = W W Ar. 


Acres = = 185. 28008 = : Prod. 


Roods = 5 
X 40 


9 r „ 


* 
heed tit. 


511 4.81280 


E Planution. E 


E ſhich ſee, 


Length AB or C D = 60. 47 = Mud. ? Faftors, 


F The Work of this Example is ſo . that chere 
teds no other Illuſtration, than Ur Cn * Seft. 15 
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the Arch þ h, in the Point KA. 
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Protraction. 


The Figure of this Field may be plotted, or laid doyy, 
with as much Facility as the laſt : And, | | 
Firft, Let the given Length, viz. AB or CD =60, 
Chains, be taken from a Diagonal Scale of equal Pan 
(ſuppoſing that of 40 Diviſions in an Inch) and with th 
Extent, let the Baſe Line, viz. CD in g. 9. be fif 
laid down: Then 4 
Secondly, Upon the End of which, at the Point D, E 
there be erected a perpendicular Line (as before direct 
equal in Length, to the given Breadth or ſhorteſt d 
meaſured in the Field, viz. A C or BD 30 Chains vi 


Thirdy, With the Length or Extent of your long 
Line, as above, viz. AB or CD = 60.47 Chains, | 
one Foot of your Compaſles be placed in the Point B, a 
with the other at A, deſcribe the Arch gg. Alſo, wit 
the Extent of the leſſer Side or Breadth of your Field, ui 
the fame Scale (viz. CA or DB) let one Foot of y 
Compaſſes be ſet in the Point C, and with the other deſcriM 


Fourthly, Draw Lines from B C unto the Point at Ina 
ſection at A; you will thereby diſcover the exact Figure «vi 
Form of the Field that ſhall comprehend the SuperfcsM 
defired (viz. AB CD) as above. | 


—— 


9 e — Cn 9 A 


. ü 


To find the Form and Surface of a Field, & # 
repreſenting an irregular Oblong ; vbbic g. 
not fo broad at one End as the other. — 


. 


15 " þ HE Figure of this Field (viz. LMON) 6 be 
"4 Geometricians termed an oblong angled Parali 
gram, of a quadrangular Form, having its two opp 
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Ends or Breadths unequal, but its Lengths or Sides equal, 
tho not parallel, as the Side MI N is equal to LO, the 
ppoſite Side or Length; but the End or Breadth L M is 
equal to ON, its oppoſite Breadth or End. See Hg. 10. 

2. For the Superficial Content, take the Dimenſions of 
the two Ends, and the perpendicular Length, or neareſt 
Diſtance between them; then multiply half the Sum of 
the two Ends, by the ſaid Diſtance, and the Product is 
the Anſwer,——Or, for greater Exactneſs (inſtead of the 
EArithmetical Mean, as above) find the Geometrical Mean 
petween the two Breadths or Ends given, by extracting 
W(decimally) the Square Root of their Product, and multi- 
lying that Root or Mean Breadth, by the given Length 
r neareſt Diſtance; the laſt Product is the Area, or Su- 
Wperfcial Content ſought, in the ſame Name that was 
given. E | 


Example. 


= Admit a Field in the Form of an irregular Oblong hath 
r its Mean Length (viz. Lu) 64.37 Chains and the two 
Breadths (viz. LM and ON) 30 and 46 Chains ſeveral- 
Wy? What is the Superficial Content? 


Acres. Roods. Perch. Pa. 


5 J½, 244 — 2 — 16.960 the common way. 
A 224% 239 — © — 11.228 the true way. 


Explanation, 


In this Example, and all others of the like kind, it 
W14y be obſerv'd, that when the Arithmetical Mean (via. 
s Chains) or half the Sum of the two Breadths or Ends 
ee taken, according to the firſt Part of the Rule; the 
nſwer is 244 Acres, &c. which is 5 Acres, 2 Roods, 
W732 Perches more than juſt, according to the true way. 
— Hence it is, that the latter Part of this Rule is prefer- 
ble to the firſt, for its Truth and Exactneſs; ſeeing the 
Peometrical Mean, or true Breadth (viz. 37.14 Chains, 
P.) is conſiderably leſs than the former; and conſequently, 
e Occaſion of the great Difference above; which is al- 
ays more or leſs proportionable, as is the Difference be- 

— : tween 


— 


1 


3 = — 
OE I, 
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1 tween the greater and the leſſer Breadths or Ends: There 
fore, the Veracity of all Examples of this kind, depenii n 
I upon the Geometrical Mean, according to the latter Pu r 
x of the Rule above. | 

1 Note, The Operation, or Work of this Example is lf: vii * 
1 the Learner's Performance, in order to the Appliu * 
V tion of the Rule, &c. 

14 | | . | t; 
4 W N ir 
| Ein. * 
i} | , uv 
4 | N Fats ous MI Mi 
| i | C5. Link. Pe 
If; i j 
{8 4.2 
Fi TRE 6 eee, 1 
TR Sg 
4 Hi 
1 > 
„ MI N 
Wh: : Protractien. . 
| That this Figure, and all others reſembling it, ma 

truly plotted, proceed thus : | 2 


Firſt, For the Baſe Line, let there be taken from jou 
. Field Book the Length or Extent of any two, the long, 
0 Sides given, ſuppoſing M N = 64.75 Chains; and up 
11:88 the End thereof, let there be erected Line N O, equal. 

10 46 Chains, given for the greater Breadth. | 


| 11 Secondly, From the fame Scale, let there be taken 0 
11188 © your Compaſſes the Length of your Baſe Line aN, 
11184 LO (viz. 64.75.) and with this Extent, let one Pointe | 
"1108 your Compaſſes b placed at the Point O; then with u 
all. | | other, make the Arch u 7. | 8 

i | Thirdly, Take between your Compaſſes the lefſer 9 
| or Breadth (viz, L M = 30 Chains) and with this * WE: 
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| make likewiſe the Arch mm; ſo as (by Suppoſition) it 
| my biſect the former in the Foint L. 


of Interſection at L; you will thereby procure the exact 
Figure of your Field. | „ 

Fifthly, For the perpendicular Length, or neareſt Diſ- 
| tance between the given Breadths L M and ON, let a 
perpendicular Line be let fallen upon the Line N O, biſect- 
ing it in -; then will it follow, that the neareſt Diſtance 
between the two given Breadths (viz. LM and ON) be- 
Wing particularly apply'd to the ſame Scale, will likewiſe 
diſcover the true or Mean Length ſought (viz. Lr=64.37 
Chains.) In like manner all other irregular Oblongs may be 
thus protracted and meaſured. + | 


SECT IV; 


Eo meafure any Triangle in the Field, and to 
8 /rotraf and caſt up the ſame at home, with 
Al imaginable Exattneſs and Accuracy. 


RULE 


A4 Plain Triangle, whether acute or oblique, conſiſts 
| always of three Sides, by which its Surface is com- 
Wrehended, - — 
2. The Quality and Names of Triangles are various, 
Wecording to their Form and Poſition, viz. I, a right- 
Wnoled Triangle; ſo called, becauſe it comprehends always 
Wc Rizht-Angle and two Acute; the longeſt Side is term'd 
+ Hypothenuſe ; and the other two Legs (accidentally) 
either equal or unequal, one of them being always the 
chetus or Perpendicular. 24h), An Equilateral Triangle 
gone whoſe Sides are ſtrait, and Angles all acute and equal, 


h d conſequently, the two Angles oppolite to them; the 
Angle may accidently, be either acute or obtuſe. 4thly, 

pM>calenum is a Triangle, containing three unequal Sides, 
many Angles, which are likewiſe unequal, ofie of 
being ſometimes obtuſe and the reſt aciites 

Fr2 - 7 


wurthly, Draw Lines from O and M unto the Point 


„ An Iſoſceles Triangle hath always two Sides equal, 
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' Superficial Contents can be found with Conveniency, they 
- muſt (if not already) be reduced into the firſt kind, term'{ 
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3. Altho' each of theſe Triangles, as above, muſt be 
exactly protracted at home, in the very ſame Form, 'z; 
they appear in the Field; yet before any of their Area's or 


by the Greeks, a right-angled Triangle, or Orthigonium, 
by letting fall a perpendicular Line from each oppoſite 
Angle unto the Baſe, which in this Caſe, are always the 
two Particulars given. 

4. Having found the proper Data for each Triangle, x 
above directed; you are to multiply half the given Bak 
by the whole Perpendicular ; or one half of the Perpend- 
cular, by the whole Baſe ; or otherwiſe, the whole of the 
one, by the whole of the other; and taking half, by di 
viding the ſame by 2, the Product or Quotient in each d 
thoſe Varieties, is the Superficial Content ſought, in th 
ſame Name the Dimenſions was given in, which uſual 
is Chains and Links, or otherwiſe Perches. 


N. B. The Superficial Content of any Triangle may li. 
wiſe be found by the three given Sides only, withut 
the Knowledge of the Perpendicular ; but as this Mi 
. thad is ſomewhat tedious, I ſhall here omit it, ſean 
the other above is more practicable. 


Example. 


There is a Scalenous Triangle, viz. ABF, whole Bak 
(viz. AF) is 60 Chains 12 Links, and Perpendicular (ui 
BE) 40 Chains 36 Links: To know the Superficil 


Content? 
Acres. Roods. Perc. Pa. 
Anſio. 121 — 1 — 11.5456 = ABF. 


E xplanation. 


In this Example, as well as all others relating to ti 
meaſuring of Land, in the Form of any Triangle wi 
ever, it may be obſerv'd, that half the Baſe Line, 
AF= 30.6 Chains, being multiplied by the Perpendicil 
Line, viz. BE = 40.36 Chains, is exactly equal wi 
the Product of A F = 60.12 Chains, multiplied by A 
the Length of the Perpendicular, viz, BE = 20.18 55 

. ga 


3 | 4 
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be Again, the whole Length of the Baſe, viz. AF = 60.12 
3 Chains, being multiplied by the whole Length of the Per- 
pendicular, viz. BE = 40.36 Chains the Product will 
be double the Area or Content of the Triangle AMN F, 
whoſe half being taken, according to the Rule, diſcovers 
the ſame Anſwer as before: Hence it evidently appears, 
that all three Methods, as above, are exactly agreeable ; 
tho the laſt is eſteemed the fitteſt for Surveying, and the 
other two for Building. | | 


 _OBsERVATIONS. 


1. You may obſerve, that if the Perpendicular Line 
BE, had fallen without the Triangle on the Baſe produced, 
as MA or NF; yet ſtill the Product made by the whole 
Length of the Baſe A F, by the Perpendicular, had been 
double the Content of the Triangle, as before, and all the 
preceeding Articles of the Rule would hold good. 

2. If through the middle of the Perpendicular or Sides, 
in either Example, be drawn a Line parallel to the Baſe, 
as G H; then G H = 30.6 Chains, by the firſt Article of 
the Rule, being multiplied by the Perpendicular B E 40 
Chains 36 Links, the Product will be the Superficial Con- 
tent: And this is common in meaſuring Buildings. 


Ch. Links. 
A 60 0 . F 
Ch. Links. 
B - Wn 9 F 
8 
A . ee Rg. 10. 
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LN 


* 


Protractiun. 


Having meaſured in the Field the three Sides of any 
Triangle, according to the general Rule for meaſurin 
any right or ſtreight Line in Chap. IV. Sect. 2. which ſee, 
and the ſame being noted in your Field Book, as before 
directed: Then, „5 | 
Ni, Fake between your Compaſſes the Extent of the 
longeſt Side given (viz. A F = 60.12 Chains) from any 
Diagonal-Scale of equal Parts, ſuppoſing. that of 40 Di- 
viſions in an Inch; and let it be laid down for your Baſe 
Line, as i Ng. 17. 8 . 
"Secondly, Then having taken likewiſe the Extent of the 
next greater Side given (viz. B F = 50.8 Chains) with 
dne Foot of your Compaſſes in the Point F; Let upward 
the Arch r r be deſcribed. 4 

Thirdly, For the 3d Extent, let the remaining Side given | 
0 AB == 40.80 Chains) be laid down, by placing one 

oot of your Compaſſes in the Point A, and with the 
other deſcribe, likewiſe the Arch 55; biſecting the former 
Arch in the Point B, {han TL 
Lafth, Let there be drawn two Lines from A and F to the 

Point of Interſection at B; you have therein included the 
Superficies of the Triangle ſought, according to the Di- 
menſions given. In like manner, all other Triangles 
whatſoever, may be thus protracted and laid down, 


; | SECT, 
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7 8 E . Ts V. 
iw to meaſure in the Field, &c. a Rhombus, 
or Geometrical Figure in the Form of Dia- 


mond, or Pain of Glaſs, and to find both the 
| Figure, and Superficial Content of the ſame 


according to any Dimenſions given. 


RULE. 


T HE Form of this Figure is more frequently ſeen in 
1 Gentlemens Gardens than in Fields: However, it 
known to be bounded always by four equal Sides, oppo- 
iy parallel to one another, comprehending therein four 
Ingles, none of them right, but only equally acute and 
Wtuſe by pairs; as they appear diametrically oppoſite to 
Wc another, — Or, a Rhombus, in effect, is only two 
Juilateral, or two Iſoſceles Triangles, having for their 
5 one common Diagonal, by which they are conjoyn'd. 
E 17g, 12, "2 
2. The Area, or Superficial Content of any Rhombus, 
Wy be accurately found, by multiplying the Diagonal 
Ine or common Baſe (viz. AB) by any one of the two 
Er pendiculars (viz, DE or EC) becauſe they are both 
al, and the Content of the whole Figure will be equal 
Ja Square made of the Baſe (viz. AB) and one of the 
Erpendiculars, Or otherwiſe, the ſame effect will be pro- 
Weed, if the Sum of the two Perpendiculars (viz. DE 
Ec) be multiplied by half the Diagonal-Line (viz. 
E or EB) the Product will be equal to the former 


Winer, 


2 * cy 0a 


Example. 


duppoſe a Piece of Ground in the Form of a Rhombug 
*. DB CA) hath for. its Diagonal-Line or common 
e (v AB) 86 Chains, and one of the Perpendiculars 
& '% & 2 (viz; 


4240 Of Surveying by the CHAIN. 
(viz. DE) 36 Chains; what is the Area or Superkcllf 
Content ? 3 i 
8 . FP | 

Anſw. 2924 Square Chains, or 292 — 1 — 24. 


Explanation. 


This Example is fo obvious of it ſelf, that there net 
no farther Explication than only the Rule above, by d 
ſerving, that the Diagonal-Line or common Baſe ( 
AB == 86 Chains) being muitiplied by one of the Pere 
diculars (viz. DE = 34 Chains) the Product is 20 
Square Chains for Anſwer ; which may be readily redud 
into Acres, Roods, and Perches, by Chap. II. Se. ö. whid 
ſee. In like manner, are performed all other Examk 


which hath their Dependance upon this Figure. 


C. Links. . 
Fig. 12. A * 2 — D 


3 
Si 


Protraction. 


Firſt, Having meaſured or taken the Dimenſions f 
Figure in the Field, I find that the longeſt Line, or” 
gonal contain d therein, is A B==86 Chains; and i 
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all the incloſing Sides or Hedges are equal, one of them 
| (viz. A D) being likewiſe meaſured, is found to be 55 Chains 
near; which being noted in the Field Book, for the pro- 


r Data. | 
L To plot this Figure, I take from a Scale of 
equal Parts the Diagonal-Line given, viz, 86 Chains; 
which I lay down from A to B. | 

Thirdly, From the ſame Scale of equal Parts, I take with 
| the Compaſſes, - the Length or Extent of the Side or Hedge 
| meaſured, vis, A D=55 Chains; and with one Point of 
| the Compaſſes in A, I deſcribe. with the other the Arch 
ee: Again, with the ſame Extent, I place one Point in 
| B, and with the other Point, I deſcribe the Arch ff, which 
makes an Interſection in D. In like manner is performed 
the ſame at the Angle C. „ ä 
| Lafth, From A and B unto the two interſecting Points 
at D and C, I draw the four Lines, viz. A D, D B, 
| BC, and C A, which compleats the Figure, and diſcovers 

its Form, according to the Dimenſions given. | 


Sz C r. VI. 


Jo meaſure a Rhomboides ſo exactly, as that its 
Figure and Superficial Content may evidently 


appear after Protraction, according to any 
Dimenſions given. 


R UL E. 


Ex; Rhomboides differs ſo much, and no more, from a 

Rhombus, as a Parallelogram does from a true 
Square; and, as ſuch, it follows, that the Figure thereof 
| muſt likewiſe be bounded with four Right-Lines, whoſe 

oppoſite Sides are both equal and parallel, as well as the 
pppoſite Angles equally acute or obtuſe, by Reaſon where- 
of, no Right-Angle can be therein contained. 

2, Having therefore (by Meaſure) found the Length 
and Breadth of the faid Figure, and conſequently, the 
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| 2 of the Diagonal, or longeſt Line contain'd there 


in, you may, by Protraction, ſoon obtain the true Form 
or Shape of the Figure, according to the Dimenſions 
ven. 
3. As it muſt have always the ſame Data as the Rhom- 
bus, viz, the Baſe or Diagonal-Line, and Length of one 
of the Perpendiculars, let fall from an oppoſite, Angle. upon 
the ſaid Baſe : So the Rectangle, or Product of the one, 
being multiplied by the other, is likewiſe the Area or Su- 
perficial Content ſought ; becauſe (in effect) the Reaſon; 
— en are the ſame. 


Example. 


Admit a Field, or any other Incloſure, in the Form of 
a Rhomboides (viz. AB D C). hath: for the Length of it 
Diagonal Line (viz. AD) 86.70 Chains, and one of its 
Perpendiculars (viz. ef). 15.70 Links: To know the | 
Area « or Superficial Content? 


Acres. Roods. Perch. Pa. 
Anſw. 136 — 0 — 19.04. See Hg. 13. 


Explanatim. 


The Figure being plotted, as follows, thine 6 appears for 
the Length of the Diagonal (viz. AD) 86,70 Chains, 
and. one of the Perpendiculars (viz. of) 15.70 Chains; 
which being multiplied together, the Product is the deſired 
Anſwer or the Superficial Content, viz. 13611900 Square 
Links, or 136 Acres, o Roods, 19.04 Perches. 


Fig. 13. 


Protractiun. 
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Protraction. 


| Firſt, Having meaſured in the Field, the Length of the 
noeſt Side or Hedge, viz. AB or CD = 68 Chains: 
IG, the Side or Hedge at each End, viz. AC or DB 
Chains. And laſtly, the Perpendicular Line, or near- 
| Diſtance between the two Sides or Hedges, viz. C b 
Chains; which being noted in your Field Book, as 
ore directed. 
Secdh, From a Diagonal Scale of equal Parts, ſuppoſing 
Diviſions in an Inch, let there be taken between your 
mpaſſes, the Extent of the longeſt Side, vis. A B= 68 
Hains, which being laid down as in Fig. 13. 
E 7::irdly, With the Breadth or Extent of the Perpendicu- 
Line, viz. Cy = 20 Chains, let there be drawn an 
cure Line parallel to A B; then having taken from the 
Ine Scale, the Breadth or Extent of any one of the ſhort- 
Sides or Ends, viz. AC or D B= 25 Chains; and 
Peing one Foot of the Compaſſes in the Point A, with 
other (upwards) biſe& the obſcure Line that was made 
Wallel to the Line AB; ſuppoſing it to happen at the 
int C. n | | 
Hurthhy, Having drawn thro! the Points A and C, the 
We A C = 25 Chains; then from the Point at C, let 
Were be laid down the oppoſite Side CD= AB; and 
Wm the Point at D, let there be drawn to B, the other op- 
ite Side DB = AC; which concludes the Figure, and 
Wcovers the true Form thereof. 2 
Lali), Let the Diagonal-Line AD be drawn, whoſe 
tent being apply'd to the ſame Scale, is found to be 86 
ains 70 Links; then from either, the oppoſite Angle 
pr C, let there be a Perpendicular Line found, to biegt 
Diagonal Line, ſuppoſing fe = 15.70 Chains: You 
e thereby given the proper Data (v:z, the ſaid Perpen- 
ular and Diagonal) for finding readily the Superfici 
potent as above, In like manner all other Figures of this 
m may be thus protracted or laid down, © 
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"Þ T HIS Figure contains always four Sides and f 
that the common Baſe is uſually the Diagonal, or long 


perficial Content of the whole Trapezium ſought, 


8 E C T. VII. 


How to meaſure accurately in the Field, and 
protradt and caſt up at home, any Trapeziu 
whatſoever. | 


1 


'Angles, uncertain whether parallel or equal; i 

is commonly neither, eſpecially, when it appears to b 

irregular, as neither the Sides to be parallel, nor the}; 

pendiculars equal, yet both ways agreeable to the gem 
Definition above. | 

2. The Figure being thus defined, you are to oblen 


Line that can be contained therein: Or otherwiſe, it 
Right-Line, exactly meaſured from one oppoſite Angl! 
another, which always reduces the whole Figure into u 
Triangles, whoſe Area's may be accurately found by th 
proper Rule in Chap. V. Sea. 4. which ſee: Then ith 
Jows, that the Sum of the two Area's ſo found, is thev 


Or otherwiſe thus : 


The Arithmetical Mean proportional, being half 
Sum of the two Perpendiculars, multiplied by the Len 
of the common Baſe or Diagonal, produces the true G 
tent required, in the ſame Name the Dimenſions 
given in; becauſe the Trapezium is juſt equal to half! 
Jack made of the Sum of the two Perpendiculars and 


common Baſe : Or, for the 3d Variety, the whole wn 


— 


the two Perpendiculars being multiplied by half the Vl * 
gonal or common Baſe, diſcovers, likewiſe, the . t 
Product or Anſwer.—But the Method moſt fit for 2 
veyor, is to multiply the Sum of the two PerpendicuW b 
by the whole Diagonal or common Baſe ; and then ta t! 
half the Product for the true Area or Superficial Conaif en 

| | E Vi 


fought, 


i 
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N. B. That all thoſe four Varieties above, will be found 
equally true, tho one or both of the Perpendiculars 
fall without; for then the Sum of the Perpendiculars 
being multiplied by the Diagonal, will produce the dou- 
ble Content. | 8 | 


nd! 
210 


E xample. 


There is a certain Field in the Form of a Trapezium, 
n. BCD A, Fig. 14. whoſe common Baſe or Diagonal 
z. BD) is 75 Chains; alſo the greater Perpendicular 
vz, AE) = 29.50 Chains, and the leſſer Perpendicular 
viz, CF) = 25.50 Chains: To know the Area or Super- 


ficial Content! | 
Acres. Rods. Perch. 
Anſwer, 206 — I — o. 


Explanation. 


| In this Example, above, it may be gbſerved for the firſt 
Variety, that the Area of the two Triangles in the Tra- 
pezium, viz. B AD and B CD, being particularly found 
by Sec. IV. and added, their Sum is the Area, or Super- 
ficial Content of the whole Trapezia ſought, viz. BADC 
[= 206 Acres, 1 Rood, o Perch. Then, for the 2d Va- 
riety, if half the Sum of the two Perpendiculars (viz. AE 
and CF) = 27.50 Chains, multiplied by the common 
Baſe or Diagonal (viz. B D) = 75 Chains, the Rectangle 
or Product diſcovers the ſame Area or Content, as above. 
Again, for the 3d Variety, if the Sum of the two Perpen- 
diculars (viz. AE and CF) = 55 Chains, be multiplied 
by half the common Baſe or Diagonal (viz. BD) = 37.50 
Chains, their Product is likewiſe the ſame Content, as 
{ above, Laſtly, for the 4th Variety, if the Sum of the two 
Perpendiculars (viz. AE and CF) = 55 Chains, be mul- 
tipied by the whole Diagonal or common Baſe (viz. BD) 
= 75 Chains, their Product is the double Content, whoſe 
half is the ſame Area, as before: Which ſhews, that all 
the four Varieties above are equally true, and, as ſuch, 
may be indifferently uſed, tho' the laſt is preferable in Sur- 
Vveying. ä 
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A Trapezium how meaſured in the Field. 
1. As the true Form and Superficies of Figures of thi 
kind, depends upon meaſuring, or taking exactly with you 
Chain, the Length of each Side, as well as one Diagoni 
in the Field; fo, in order thereto, it is needful to begin 
always at fome Angle, or Corner, remarkably known by 
ſome Gate, Style, Tree, &c. and ſo proceeding order 
from thence towards the Right-Hand, until you have mes. 
ſured round the fame, and noted the Length of each Sid: 
or Hedge in your Field Book; according to the gener 
Method preſcrib'd for meaſuring Right-Lines and Diagonal 
in Chap. IV. Sect. 2, 3, and 5, which ſee. 
2. For the exact Performance whereof, ſuppoſe you be. 


gin at B, in Eg. 14. where having ſet (for a Mark) a Stz 


tion Staff with a white Rag, and from thence meaſuring 


in a ftreight Line, the Diagonal-Line BD = 75 Chains; 


as alſo in like manner, the two Sides or Hedges on the 
Right-Hand of the ſaid Diagonal, viz. B C= 70 Chains, 
and CD= 26.50 Chains; which being particularly noted 
in your Field Book. 8 

3. Having thus obtain'd the Length of your common 
Baſe or Diagonal-Line, viz. BD, and alſo the two Sides 
or Hedges on its Right-Hand, vis. BC and CD; then, 
likewiſe, you are to proceed to meaſure the other two 
Sides or Hedges, viz. DA and AB, which concludes the 
meaſure of the whole Field, containing therein the Diago- 


nal-Line BD. All which may muſt be orderly and er 


actly placed in your Field Book, according to their true 
Lengths and Signs; ſo that the Figure and Surface of the 


Tame may evidently appear when truly delineated. 


„  @ wits 4 awed 
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Protraction. 


Erft, The four Sides, with one Diagonal-Line given, 
being meaſured and noted in your Field Book, as above, 
you are next to find out the true Figure or Form thereof, 
by taking from a Diagonal Scale of equal Parts (ſuppoſing 
that of 40 Diviſions in an Inch) the Length or Extent of 
| the Line or Side B C = 70 Chains, which being laid 
| down for the Bafe or Ground Line, as in Fg. 14. 

Secondly, With the Length or Extent of your Diagonal- 
Line given, viz.. B D = 75 Chains, let one Point of your 
Compaſſes be placed in the Point B; then, with the other 
Point oppoſite to the ſame, make an obſcure Arch at plea- 
ſure ; and then, with the Extent of C D = 26.50 Chains, 
| taken from the ſame Scale of equal Parts, let one Point of 
your Compaſles be placed in the Point C, and with the 
other biſect the former Arch in the Point D. 
| Thirdly, Thro' the Points B, D and C, draw the Tri- 
| angle BC D, whoſe Subtendant or Diagonal-Line is the 
dotted Line B D. 

Fourthly, Take between your Compaſſes the Extent of 
the given Line D A = 38.30 Chains, and having placed 
one Foot of your Compaſſes in the Point D, with the other 
oy likewiſe an obſcure Arch, oppoſite to the Point 

at D. 
| Fifibly, For the fourth or laſt Side, take in your Com- 
paſſes the Extent of the given Line D A = 58.50 Chains; 
and having placed one Foot of your Compaſles in the Point 
B, with the other deſcribe an Arch, ſo that it may inter- 
ſect the other in the Point A; then from the Points B 
and D, let there be drawn the Sides B A and D A, which 
compleats the Figure of the Trapezium. | 

La/lly, From each of the two oppoſite Angles at A and 


C, let there fall two Perpendicular Lines, viz. AE= 


29.50 Chains, and C F = 25.50 Chains upon the com- 
mon Baſe or Diagonal-Line BD; you will thereby ob- 
tain for a proper Data, the three Lines internal, that's 
needful to find the Superficial Content of the whole Figure, 
Jas above, In like manner, all other quadrangular Figures, 
tho never ſo irregular, may be thus meaſured and pro- 


tracted. 
How 
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ing the fame at home, with all imaginable Exactneſs a 


Side or Hedge, being meaſured as before directed, and the 


as you find them in your Field Book, you will there 


upon the ſame, the proper Data is thereby exhibited; as befor, 


. each end of the ſame, to the ſaid Mark; then it will fol 
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How a Traptzium, &Cc. may be accurately meaſured by Ang, 
and Sides promiſcuouſly, without Diagonals, 


1. There is likewiſe another Method of meaſuring ay 
Trapezium in the Field by the Chain only, and protras, 


Accuracy, without the Uſe of any Diagonal-Line ; ax 
that is, by beginning at ſome convenient Place in the inf 
of the Field, from whence you can meaſure round t 
ſame, by proceeding (if poſſible) on the Right-Hand, wha 
you can come neareſt to all your Sides and Angles, in th 
fame order as they lie; then will it follow, that the fic 


afterwards an Angle, according to its proper Rule f 
Chap. III. you will at laſt, by ſurrounding or encompaſinl 
the whole Field, diſcover orderly four Sides or Hedga 
and as many Angles, to be accordingly noted in you 
Field Book, in order, that the ſame may be truly plotted 
as hereafter, | 

2. Having protracted or laid down, according te your g 
neral Rule, all the Sides and Angles in the ſame order 


ET Er nes WE dl ne EE Boys oe) N - "WO r 3 4 
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N 
l 


diſcover, as above, the true Form or Figure thereof: Tha 
next the Area, or Superficial Content of the ſame, will & 
found, by drawing, firſt, from one oppoſite Angle to au 
ther, a Diagonal-Line, and letting fall two Perpendicula 


N B. The Method of meaſuring the Angles in a Field, 
above, is not only frequently uſed, but may alſo be d 
depended upon for its Veracity. 


To meaſure a Trapezium from a certain Station in any an 


the Sides of it, without the Trouble of Angles. 


Let all your four Sides or Hedges round your Field, be 
derly and exactly meaſured and noted in your Field Book, # 
before, only with this Difference, that any one of the Sid 
or Hedges, may, in meaſuring, have a Station Staff er 
at or near the middle of the ſaid Hedge, efpecially, af 
you have known, by Meaſure, the exact Diſtance fron 


* as — had + * 1— 


low, that two Diagonals being meaſured from the ſaid I 


4 
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jon Staff unto the two oppoſite Angles or Corners, you will 
hereby find (in Protraction) the whole T rapezium divided 


ig an cia Content ſoughi. Now, altho' this Variety may be uſe- 
otra.) in ſome Caſes ; yet either of the other two preceeding is 


nore preferable for thei: Exactneſs and Facility, eſpecially, 
F Buſhes Ponds, or other Obſtrutions interveen not; 
ut when otherwiſe impracticable, then this will be found 


onveniently needful. 


ata! Obiroton 607 if and materi ee 


| 1, Having diſcovered the Form of your Field, let al- 

vays a rough Sketch of it be drawn in your Field Book, as 
ear as you can gueſs, without aiming at: Exactneſs, far- 
her than only having as many Sides and Angles in your 


cans, you will thereby form in your Mind, an Idea or 
\pprehenſion of the true Draught found by Protraction. 

2, When you have ſeveral Schemes in one Paper, it is 
deft to keep each Table in your Field Book ſo methodi- 


ech, as to contain four ſeveral Columns with their — . 
he BT itles, for receiving orderly the Number of Changes, Sides, 
e iagonals, Angles,” and Things remarkable, occaſionally 
aue bappening; not forgetting, at the ſame time, to mark 
uo cry Table with the ſame Number and F igure you are 
ore meaſuring, or by way of Similitude you can have Reference 
1, %. But when you are ſurveying but one fingle Field or 
e wo, or the like, it is ſometimes convenient to make the 


Schemes large, and write every Number by the Side of its 
reſpectiye Line, as may be ſeen in ſome of the Examples. 

3. Always chuſe the ſhorteſt Diagonals or croſs Lines, 
for they are not only the ſooneſt meaſured, but leſs liable 
to Error: For the ſhorter the longeſt Side of a Triangle 
is, the more acute its oppoſite Angle, and the leſs ſubject 
to miſtake; but the nearer that the longeſt Side comes to 


e Length of the other two Sides, the leſs Certainty of 
— Truth, as will evidently appear in Practice. if 
4. In meaſuring about che outſide of a Field, it is beſt 


Hedge and Angles on youf Right-Hand fo near you, that 
be may be taken and meafufed orderly, and enter d into 
= = your 


* 


Ro 


Ito three Triangles, the Sum of whoſe Area's. is the Super- 


ough Draught, as there are in the Field; by which 


do go (cum Sole) with the Sun; becauſe. you have then the 
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of the Field, it is then beſt to accuſtom your felf to g 


1 
1 
0 
[ 
1 
1 
$ 


help of which, you can: ſee them at a ſmall Diſtance, fr 


Decimals do always work as whole Numbers: Hence it ö 


of Square Perches in a Rood, exceeds not 5 Places or Fi- 


15 
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your Field Book; but on the contrary, when the Sides 


Angles, and Diagonals are taken and meaſured in the inſic 


{contra Sole) againſt the Sun; and then all the Remarks n 
the Hedge, or beyond it, are on your Right-Hand; ſo tht 
when you look towards the Chain-Hand, you alſo look to. 
wards the Hedge; and alſo, then there is no Charge u 
the Memory, ſeeing all the Remarks being to be vn 
on the Right-Hand Side of the Table; but if you har 
mom to go with the Sun, put your Remarks on th 
5. When you meaſure about the out-fide of the Fiel 
and find the Angles ſo irregular, as that they cannot b 
perceived at a Diſtance, by reaſon of Furz-Buſhes, an 
the like, you may, as you come at them, hang a Piece d 
white Paper, or ſome other Thing remarkable; bythe 


= i ©. V3 % * 4 


Reaſons hereafter following, which frequently occur i 
Practice: Alſo you will find it needleſs to have any Mark 
at the outward Angles, only you muſt ſtand at them, til 
you have ſet down the Length of the Lines that you mes 
fured to them; and ſo proceeding orderly: in this Method 
to meaſure likewiſe from them to the next Angles, 

6. In finding the Area, or Superficial Content of a 
Field, you. need not be careful always to put a Dot betwen 
Chains and Links; as for Inſtance, 4.65; but put then 
all together, ſeeing the Chain is decimally divided into 100 
Links ; therefore, it is all one in the Operation to ſay 4.65 
iz. 4 Chains 65 Links, as to ſay 465 Links; becai 


that 5 Places, or Figures is always cut off from the Right 
Hand of the Product, becauſe-x00000 Square Links 8 u 
Acre: Therefore, when the firſt Product exceeds not; 
Figures, you place on the Left- Hand of the Point o, ini. 
cating thereby, that the Content is leſs than an Act! 
When the. ſecond Product, whoſe Multiplier is always h 
the Square Roads in an Acre, exceeds not 5 Figures, thei 
muſt be placed a Cypher (vix. O) likewiſe on the Lei- 
Hand of the Point, indicating no Roods: Laſtly, wht! 
che third Product, when multiplied by 30, the Numbe 


Bures, there. muſt likewiſe be placed a Cypher (uiz. 0) ® 
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" the Left-Hand of the Point, to indicate that there is likes 
wit WY ie no Petehes; but the Figure or Figures on the Rights 
i Hind of the Point, are ways here ſo many Decimal 
bs of 4 Square Perch. But to be more particular an 
: finding Superficies, &c. Vou may have recourſe CB If 
obere the fame is illuſtrated by Tables, Propoſitions, Rules, 
EY Exathiples, Explanations; SW eee. 
au 7. As the fame Directions are equally uſeful in Fields of 
ay other Number of Sides, as well as thoſe of four; ſo 
I ſhall here obſerve, that all quadrangular Figures, eſpecial- 
ly thoſe of Trapezia's, may be more or leſs regular, ac- 


7 cording to the Nature and Quality of the Figure they 
nl appear in: As for Inſtance, that of the Parallelogramic 
er Parallelopleuron fo called by the Greeks, becauſe, it con- 


tains four Sides; two of which oppoſite are parallel, and 
of four Angles, the two at each end being equal, whoſe 
Area, or Superficial Content, is found by multiplying. half 


* be Sum of the two Sides, = the Length, the Product 
de Anſwer in the fame Name given. Ot otherwiſe, 
15 he Diagonal, or longeſt Line contain d therein, being 
we ultiplied by half the Sum of the two Perpendiculars let 


all upon it, will exhibit the ſame Superfieies, as above: 
This is ſo obvious, that the Figure, with an Example, 
will illuſtrate the ſame, when occaſionally perform'd by 
he ingenious Surveyor. | 


10 <4 1 
* ; . 5 
2 6 4 . 
it x S' E CT. VIII.. i 
gi ow to meaſure, protratt, and find the Super- 


ficial Content of any regular. Polygon or mul. 
ind 7092 lar Figure, conſiſting of any Number of” © 
equal Sides and Angles. . 


1 h at 
I. RU LE 

when A Regular Polygon hath always its Sides and Angles equal 
mbe in Quantity and Quality, which are never leſs than 


F but may be orderly increaſed to twelve Sides OF upwards, 
) ch Figure aſſuming a propet and peculiar Name, agree. 
eo the Number of its Sides, by which it is diſtinguiſhed 
Gg 2 | from 
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from others: That is, if a regular Polygon aſſume th 
Name of a Pentagon, it hath five equal Sides, and as may 
Angles; a Hexagon, of 6; a Heptagon, of 7; an Od, 
gon, of 8; a Nonagon, of 9g; a Decagon, of 10; y 
Undecagon, of 11; a Dodecagon, of 12, c. ſeveral d 
which may be ſeen in Gentlemens Gardens, as well as 
Board Meaſure, Paving, &c. but ſeldom or rarely in th 
Surveyor's way, to meaſure them in a large Parcel d 


2. Having thus ſhewn the various kinds of regular I. 
lygons, with their Definitions both generally and partic 
larly ; we ſhall now ſhew how all of them may be ac 
rately meaſured, and their Superficial Contents readi 
diſcovered. —In order to which, you are firſt to find th 
Center, or exact middle of each Figure, by drawing tm 
Lines from any two Angles that include a Side, to h 
Center; then find the Content of that Triangle, as taugt 
in Sect. IV. of this _ ' Laſtly, multiply the Area d 
that Triangle, by the Number of Sides, and the Produt 
is the Area, or Superficial Content of the whole Polygon, 
—Or, multiply half the Sum of the Sides, by the near 
Diſtance from the Center to one of the Sides, gives tit 
Anſwer in the ſame Name that was given. 
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| Example. 


Admit a regular Polygon ſhould repreſent a Pentagon 
five equal Sides and Angles (viz. BCGFE) and ti 
the Perpendicular, or Radius of a Circle, inſcrib'd theret, 
f is AD= 23.20 Chains; alſo the juſt Length of ones 
S the Sides is found to be B C = 34.50: To know the A 
Mp of one Triangle, and {conſequently, the Superficial Cot 
| tent of the whole. | 
| Sg. Link. . | 

4002000 = 40—0— 3.20 for the Triangt 

Anſio. 5 20010000=200—0—16.00 for the Pentagu 


Explanation. 


In this Banale, as well as in all others of the if 
kind, it may be obſerv'd, that the Particulars of the prop 
Data are one of the Sides given, viz. B C= 34.50 ys | 
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and the Radius of the inſcrib'd Circle, as well as the Per- 
pendicular of the Triangle B A C, vis. AD= 23.20 
Chains, in order to find the Superficial Content of the 
ſaid Triangle, and conſequently, the Area of the Pentagon 
irs For the Performance of which, according to the ge- 
neral Rule for all regular Polygons, as above, you will find 
that half the Number of the given Sides (v:z. 86.25 Chains) 
being multiplied by the Radius of the inſcrib'd Circle (vix. 
| AD= 25.20 Chains) the Product is 20010000 Square 
Links, or 200 Acres, o Rood, 16 Perches, for the Super- 
ficial Content of the whole Pentagon ſought. Or other- . 
| wiſe, the ſame may be effected by multiplying half the 
given Side, (viz. BD or DC= 17.25 Chains) by the 

Perpendicular Length, or neareſt Diſtance between the 
| Center of the Polygon, and middle of one of its Sides, 
| viz. AD = 23.20 Chains, the Product is 4002000 Square 


of the Triangle BAC; which being multiplied by the 
Number of Sides (viz. 5) the Product is the Superficial 
Content of the whole Polygon, as aboye.—In like manner, 
| the Superficies of all other Polygons whatſoever may be 
thus found, regard being always had to the Number of 
| Sides, as well as the Perpendicular Diſtance, . or Radius of 


7 


the inſcrib'd Circle given, See Fig. 15. 


Fig. 15. 


Links, or 40 Acres, o Roods, 3.20 Perches, for the Area 
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Hm any regular Pohgon may be attually 8 and 


© protratttd, according to the Number of its $, des.” Yo 

A r/t, The Figure of the given Polygon (viz. cf 
appearing to be truly regular, let its Center be exactly found, 
10 meaſuring a Diagonal Line from the middle of one 0 

s Sides, "to: an oppoſite Angle, viz. DF; which being 

again diametrically croſs'd by the Diagonal-Line EL, = 
wilt diſcover the Point of Interſection to be at A, ' which] b 
exaQtly the Center of the Polygon. 

Secondiy, The Extent or Diſtance between 98 Point A, 
and the middle Part of any of the Sides, being apply th 


4 Diagonal- Scale of equal Parts, diſcovers the Length d 


the Perpendicutar of the Triangle, or the Radius of the 
inſcrib'd Circle ( viz. A D) which muſt be accordingh 
noted in your Field Boox. 911.1. d ing 


” Thirdly, If there is likewiſe ken 8 the Compaſſe,, 


the Diſtance or Extent between the central Point A, andany 
one of the angular Points (viz, AB or AC) and applyd 
to the ſame Scale of equal Parts, you will thereby We 
the Hypothenuſe of the Friangle B A C or DA C, and 
7 the Radius of the circumſcribing Circle, oi 
AB or AC, agreeable to the Notes in the Field Book. 

* Fourthly, With the laſt Extent; or Radius of your ci 


cumſcribing Circle (vz. B A) as above, let one Point & 


your Compaſſes be placed in the Center, until you have 
deſcrib'd with the other an obſcure Circle, which will pak 
thro' all the angular Points of the Polygon, viz. BEFGC, 
as in Fig. 15. which ſee. -- 

 Lafth, The Extent of any one of the given Sides of the 
Polygon (viz. B C) being taken between your Compalſlez 
and. meaſured round the circumſcribing Circle, you wil 
thereby find exactly (when black Lines are drawn from 
Point to Point), the Number of Sides that your Polygon 
contains, according to the Dimenſions ' meaſured in the 
Field, or elſewhere; and bonſequently, the ſame Figure 
protratted exactly, as _ 5 
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5 Firft, Divide 360, the Number of Degrees contain d in 
Circle, or otherwiſe, the Links and Tenths of a Chain 


4, Number of Sides you would have your Figure contain; 
d be Quotient, either way, ſhall be one Side of ſuch a 
1 of WE 1gure. | 5 e 
the Secondly, From any Line of Chords, or otherwiſe, from 
oh WE") Diagonal-Scale, at pleaſure, take from the former 60 


Degrees, and from the latter, 1 Chain, or 100 Links, and 
ith either of thoſe Extents, deſcribe an obfcure Circle; 
yhich done, take likewiſe from the ſame Line of Chords, 
br from the ſame Diagonal-Scale of equal Parts; the Num- 
ter of Degrees, Cc. or Number of Links, c. that one 


ver oy 
ide of the Figure is found to contain, as above: Then, 
Peginning at any Part of the Circle, ſet off either of thoſe 


xtents round the ſame ; as from A to B, from B to C, 
and fo round till you come to A again: Then having 
drawn Lines between thoſe Marks; the Figure is thereby 
ompleated, according to the Number of Sides you divi- 


ve 
A by. Thus any regular Polygon whatſoever may be 
us readily protracted, tho' it contains never ſo many 


des, | 8 

N. B. This Rule above, is ſo plain and obvious, that it 
may be eaſily apply d to any Figure and Example, ac- 
cording to the pleaſure of the Artiſt. 
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nu to make a regular Polygon, or a Figure of 5, 6, 7, 8, 
9, 10, II, 12, or more equal Sides, or atherwiſe, by their 
natural. Sines in Links and Tenths, after an accurate and 


Eorreſponding to the fame (viz. 603.6 Links, &c.) by the 
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Maud i its Parts : : How a Circle, 
any Part it, may be meaſured, protrathy 
and caſt up, with all ae OE Exatln 


1 and W 4 . 


The DzriniviTION. 


A Circle is a plain Fi igure, contain'd under the Lin 
2 or Term of one Line called the Circumfereng 
and of all ſuperficial Figures is the moſt comprehenln 
becauſe it contains in a little Compaſs a greater Are 
Square than any other Form or Fi * whatſoever. It! 
alſo a Figure moſt perfect, becauſe its Periphery or (i 
cumference, meeting at the ſame Point where it firſt h 
. muſt be every where equally diſtant from a cert 
oint in the middle of its Surface, called the Center, fron 
whence all Right-Lines being drawn from thence to ti 
Circumference, muſt be of an equal Length. 

2. As this Figure does frequently appear upon the Su. 
face of Ponds, Baſons, Fountains, Board Meaſure al 
Pavements ; ſo a right Underſtanding of its principal Pat 
is indiſpenſably needful, ſeeing almoſt all other Superfici 
has a Dependance upon the fame. 

3. The principal Parts of this Figure appears to be te 
viz. II, the Periphery or Circumference, which is alva 
an Out-Line bounding it, at an equal Diſtance from tis 
middle Point of its Surface, called the Center, as O: 

The Diameter is always a Right-Line, drawn thro' 0 

Center quite troſs the Circle; which divides it into tw 

equal Parts, and conſequently, the longeſt Line in it, 3 
AC or BD: 34h, TheSemidiamiter, or Radius, is alwajs 
the half of the laſt Line, and may be continued from the 
Center to-any part of the Circumference, as O A or OE 
4thly, A Chord is any Line ſhorter than the Diamete) 
paſhng from one part of the Circumference to another, & 
AE: 5thly, The Verſed-Line, is always a Right-Lis 
aſcending * from the middle of the Chor 


Lit 


[ 
yy 
* 
* 
* 
= 
7 
1 
4 th 
f FI 
43, „ 
* it 
* 
2 
= 0 
N 1 
1 6 
1 
% c 
+: 
Wc 
8 2 
. 
29 
18 
j 
191 
iN 
* 4 
5 
14 
©: 
it 
= 
1 
LE '4 


- „ 
[4 1 
14 3 * 

1 1 
| A 
LA 11 
1 
\ 105 
11 
6 $14; ' 
. ++ 
"$4 14 
| 5 us 
T3 11 
30] 
44; 
it $4 
» © if! ? 
"4 4&4 
n 
£ kl 105, 
4 + vi: 

. 4 F668 
: $195 Þ 
- 8 11 5 
enn 
13 9 N 

N 

* 1 

1 
+ 
= 


Of Surveying by the CHAIN... 457 
ine to the Circumference, as the Line & H: Gh, An 
arch of a Circle is any Part of the Circumference, whe- 

er great or ſmall, as AG or ABE: 7thly, A Semicir- 

le is always the juſt half of the whole Circle, as ABC: 

h, A Quadrant is the 4th Part of a Circle, made by 

wo Diameters perpendicularly interſecting each other, as 
\ BO, BOC, Sc. gthj, A Sector of a Circle is a Piece 
ut out by the Semidiamiters, and is bounded by them, or 
ontain'd between them and an Arch of the Circle, as 
DBE: 1othly, and laſh, A Segment, Section, or Part of 
Circle, is properly a Figure contain'd under a Right-Line 
and Part of the Circumference greater or leſs than a Semi- 
Wircle, Quadrant, or Sector; as AGE. is a leſs Segment 
f the Circle AB CD; likewiſe ADE is the greater Seg- 
nent of the ſame Circle. See Fg. 16. 5 


The Us E or APPLICATION. 


«& 1 | [2% 

te Having in the preceeding Article defined all the princi- 
u hal Parts of the Circle, we ſhall now orderly and metho- 
n ically proceed to their Uſe and Application, with all ima- 


tinable Plainneſs and Exactneſs, as well as Conciſeneſs, ac- 
prding to the Particulars of the following. 185 


1. The Diameter being given, to find the Circumference 
y Analogy, or otherwiſe: To effect which, to thrice 
he given Diameter, add + of it ſelf, the Product is the 


tl WW ircumference ſought, according to the common way of 
"Br chimedes : Or multiplying the Diameter given by 22, 
* nd dividing the Product by 7, the Quotient is likewiſe the 


\nſwer, as above. Or if the given Diameter had been 
nultiplied by 255, and the Product divided by 113, the 
Quotient had been alſo the Circumference ſought, accor- 
Wing to the Method of Adrianus Metius.—Or, laſtly, if the 
Viameter had been multiplied by 3.14159, cutting off (b 
Point or Comma) from the Right-Hand of the Produ 
he five decimal Places given, the Figures on the Left- 
and of the Point or Comma, had been likewiſe the Cir- 
umference ſought, according to the Method of Yan Cullen. 
The Converſe of any one of thoſe three laſt Methods will 
Pkewiſe diſcover the Diameter ſought, when the Circum- 
ference 
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Oontent ſought, according to Archimedes. 


A, 16, 
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ſerence is given, by changing and uſing the proper Diviſon, 
as above, for Nabe ear as well as, on the a the 
page ge for Diviſors. n 1h 


25 find: various ens the Area or Superficial Content of 4 
" Circle, having ors wh Gm * T enn or! Go 
auer. — 


| 


R Ul k. 


1. The given Da being ſquar'd or r multiplialh 
ire and that Product again by 11, and the laſt Produ 
divided by 14, the Quotient ſhall be the Area or —_—_ 


2. Let half the Diameter be multiplied by itſelf, 
that Product again by 3 and J, the laff Product wil le 
wiſe be the Content ſought. 

3. If from the Square of the Circumference you ſub. 
tract 3; Part of the Product, and divide the Remainder h 
1 85 . err _ ey de the deſired Content. 


Evample 


"Suppols the Circle ABCD'(( Be, 16.) hath for its Di 
ameter D B= 28 Chains: To know the Area or Super 
ficial Content of the ſame. 

. R. Perch. 


Leute, 558 Square Chains = = 61—2—16. 
Explanation: 


4 
! 


1. The Dimas giyen 
viz, 28, being ſquared d 
multiplied in it Tel, th 
Product is 784; this Num 
ber being multiplied by 11 
giveth 8624, which being 
divided by 14, the Que 
tient will be 616 Squaſ 
Chains, and that is the 4 
rea of the Circle, 

Half the Diameter, 2 
14 e or mg It! 
ple 


28 9 
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lied by ſelf, the Product i is 1963 oh being again mul- 
plied by 3 7» the ſecond or laſt Product, is 616 Square 
hains, as above. 
z. The given Circuinference, wits 88, being multiplied 
itſelf, the Product is 77443 ; from” which dedut + ol the 
d Product, the Remainder is 6776 this Nu mber 

vided by IT, the Quotient i iS likewiſe 616, for the Area 
Content ſought. Hence the Truth of che Rule appears 
all the three * as _— 


0 4 

ü #7 grits 4 the 4. or 2 of a Semicircle, Py” 
cul rant, or oller Seftors -þ 42 Circle. 
and R UL. E. 2% 3663, ne 
ile 


That « ts 0 or Content of any 7 of the Rias 
| pvelaid „ may 955 aly found, gi ning muſt always be 
Pen, for the proper aa, the Radius or Semidiameter of 
E Circle (being a particular common to all) together with 
Length of the Arch Line belonging to the Semicircle, 
Padrant, and two other Sectors; then it. follows, that 
t Length of any one of thoſe. Arch Lines being multi- 
d by the Radius, or Semidiameter of the whole Circle, 
Product is the Area or Gen of _ according to 
Name and Oe" 2 


Example. 


Admit the Circle AB CD bath i its 3 divided 
o four ſuch unequal Parts, as a Semicircle, Quadrant, and 


_ 0 other Sectors: Now allowing the proper Data dor * 
1 l a8 follows : VIZ, 


7 5 


Nun the 15580 of A'B CD, the whole Circumference = 

0 1h \the Length. of ABC, the Semicircles Arch A 4 

beige / the Length of O A B, the Quadrants Arch 8 8 1 
Que the Length of OB E. the leſſer Sector's Arch 4 
quan the Length of O E C, the greater Sectors Arch , == 

he & the Leng, of AC or BD, the Diameter common to — 


181 © 
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1 COT x 5 
i 


5 . 

„ABC DS 616 = Circles. 
ABC 308 = Semicircles. 
Anſw.. O O AB= 154 = Quadrants.' S Ates 
8811 n OE C= 98 = Greater Sectors. 
* ©... OBE=. 56 = Leſſer Sectors. 


E xplanation. 


a DR A | . 
2 N + ts 9 8 Mo 5 2 - I 4 
2 9 4 * 5 9 217 n 1 * LEA: 3 
SIPS * A BRL AS JO SENT ER 4 l * Jo's, 8 * N , ; 
pt l 


This Example, as well as all others of the like kin 
ſo obvious, that there needs no farther Explanation, ti 
only the Application of the Rule it ſelf, by multiphi 
half the Length of each Arch Line given, as above, by 
Semidiameter, the Product is the Area or Content. ſou 
according to the Name given, whether Semicircle, (i 
Say . W 


N. B. The Length of the Arch for any Part of the Ci 
pPeoͤaurticulariy the Segment, may be found thus : Lud 
biſect AE perpendicularly, and draw G A; ti 

| from eight times A & take AE, and divide thi 
mainder by 3, the Quotient will be the Length . 
Arch AGE, very near. | 


| | F 
To prepare flated Numbers, or proper Multipli ers, far fd 
| readily any of the Quaſita's above. 


. * * 

| RULE. 
ge Fi 1 ; : 

6-4 


. For the Performance hereof, let the Circumferl 
of a Circle, whoſe Diamiter is Unity, or 1 (viz. 3.14 
be orderly divided by , 4, 11, and 1, the Quotients ſh 
ſpectively, are orderly, the Arches of the Semicircle, Wh 
drant and two Sectors ſought, according to the Wor 


o 


the following Example. 
2. Let one fourth of each of thoſe Arches, found 


above, be orderly taken and multiplied by 1, the Prodi 

reſpeRively, are orderly Area's for that Circle, and 

Parts proportionable, -whoſe Diameter is Unity or 1, 

conſequently, becomes ſtated and fixed Numbers, of M 
 tipliers, for any other Circle whatſoever, whoſe Dian 
ar Circumference is given. 
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3. Multiply the Square of any Diameter given, by the 
id proper Area or Multiplier, for the Semicircle, Qua- 
rant, or Sector's given, the Product is the Area or Con- 
nt deſired. UU/i-i en 


Arc INES 
Example. | 
There is a Circle whoſe Diameter is Unity or 1, which 


bedtors, particularly given, as follow: To know the ſame 
p that Circle, whole Diameter is 8. 


ps „ A 4 pat 


Arches. Areas. Arches. Ared's. 8 


1.5708 . 39270 = 44 = 308 =Semicircle, _ 
0.7854 = .19635 28 22 = 154 = Quadrant. 
0.2856 = 107140) © / 8 = 56 = Léeſſer Sector. 
0.4998 = .12495 7 14 = 98 = Great, Sector. 


Explanation. © N 


O 


In this Example it may be obſerv'd, that if the ſeveral 
Numbers given for the Area's of the Circle, Semicircle, 
Quadrant and two Sectors, viz. .7854, .3927, 19635, 
07 14, and .12495, be orderly multiplied by the Square 
of 28 (viz. 784) the Products are orderly 616, 308, 154, 
56, and 98, or near the ſame, for the particulat Area's 
or Parts proportional of the Circles Surface ſought. In 
like manner the Parts ſuperficial of any other Circle what- 
ſoever, may be accurately found, according to the Diami- 
er or Circumference given. - 


Note 1. As one of the given Factors above, contain a 
certain Number of decimal Places; ſo there muſt be 


the Right- Hand of the Product; then will it fellow, 
that thoſe on the Left-Hand of the Point, &c. will 


| or fractional Parts of Unity. 321 
2. As the Operations above, depends upon the exatteſt 
 Analegies, viz. thoſe of Van Cullen and Metius; ſo 


bath 
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bath the Area's of its Semicircle, Quadrant, and two 


3.1416 8 78540 %% 88 = 616 Circle. 50 


always ſo many cut off (by a Point or Comma) from 


be ſo many Integers for Anſwer, and the reſt Decimals, 
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for the Area of the Segment ſought, as above. 


. Tòͤd third Parts of 25 and a half, is 17, which mi 
tiplied by 7, the Perpendicular G H produceth 1 19 Chains 


and the Arch-Line BE is 8, which together make 30; 


thoſe two Parts, namely the Segment AGE, and tie 
- dieutar 7 (it having the Remainder of G H taken awah 
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7. bath of them approach ſo nean unto the commn u. 
Re c 18 1 4c 4 TOES | 3 44 a bf 2 ich 
«No ) found by Ar chimedes, that the Di erence between if 

laſt and two former, do not exceed { of Unity, 


To find the Area of a Segment | of a Circle various Ways, 


1 - * 0 1 * > - g 9 * _— " 
EE A+ { by - ' 8... #5 £5. 5 e 9 2 F 3 0 3 9 
$i 4 : kt 5% #3 9 ; 40 ©; g 4 . 


© Altho' this Problem js ſomething difficult to pero 
exactly, yet you may come very near the Truth eve 
ways, by obſerving the following Difections. 
Hirst, Let the Area or Content of the Segment AF( 
be required? To effect which, draw %, the Chord-Lix 
AE, and meaſure the Length thereof, which ſuppoſe to k 
25.50, Chains; then meaſure the verſed Line or Perpend: 
cular & H, which ſuppoſe to be 7 Chains. Now I fay, þ 
you multiply 3 of the Chord-Line | (viz. 17) by the Px: 
pendicular (viz. 7) the Product is very near the Area d 
the Segment A G E = 119 Chains. Or otherwiſe, if yu 
multiply 4 of the Verſed-Line or Perpendicular (viz. 4.66) 
by the Chord-Line 25:50; the Product is 119 Chains fin 


or 11 Acre, 4 Roods, 24 Perches, which is the near A 

of the Segment A & E fought. See Fg. 16. | 

2. The Proof of the laſt Work will appear by obſerving 
that the Area of the whole Sector AO E, is found as be. 
fore: For the Arch-Line A B being a Quadrant, is 22 
the half whereof, 15, multiplied by the Semidiameter OB 
="14,- giveth 210 for the Area of the whole Sector A OE 
Now the whole Sector, which contains '210, conſiſteth d 


Triangle AO E, the Baſe is 25 and a half; the Perpen. 


O.G= 14) wherefote multiply 25.5 by 3. 55 the Proc 
82 | = vv 


* 
— 
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in be 90.25 for the Area of the Triangle. Now it fol- 
rs, that | e e ono + bns toy 
eh th | | 


# Da * 


The whole 
3 1 


The Area of the Segment — A GE, is 119 
„% The Area of the Triangle — ADE, is 905 


hich is equal to the whole Sector within leſs than an 
Saeendhy, This, likewiſe, may be peformed more eaſily 
Pus: Draw AG; then to; of A G add AH, and mul- 
Poly the Tame by # A D, the Product is the Segment 
bught. Or | 5 
Thirdly, The ſame, may be effected more accurately, 
bus: Find I, the middle of G H, and draw AT; then add 
\ G to 4 times A I, and g; of the Sum multiplied by? AD 
ves the Content of the Segment (tho? it be almoſt as great 
the Semicircle it ſelf?) as near as the Proportion of Archi- 
zdes gives the whole Circle. | | 
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Superficial Content of an Hulipſis or Oval, 


Various Ways. ” 


as — 


14 0 W wt + 


8. AN Ellipfis or Oval, is an Egg-like Figure produced 
| from the Section of a Cone, made by cutting thro 

th its Sides, but not parallel to the Baſe: Hence it be- 
dmes ſo far circular, as to contain different Diameters, 
e longeſt whereof (vix. E A) is called the Tranſverſe 
Piameters, and the ſhorteſt | (viz. F G) the Conjugate 
diameter. The other Parts remarkable, are the Center 
d the Hei, which laſt is always a Mean Proportional be- 

; : = tween 
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Archimedes. 
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' tween the half Sum, and half the Difference of the T 


verſe and Conjugate Diameters. 29 
2. The Periphery of any Ellipſis may be found by addy 


once and ; the Length of the Conjugate Diameter, to tw 


the Tranſverſe, the Sum is the Periphery nearly. Or, 14, 
the ſame may be effected more exactly, by adding unto i 
Hypothenuſe of the Triangle F CA. (viz. F A) its vj 


Part, and multiplying the Sum by 4, the Product is . 


Periphery fought. Or, 34, (for the fake of the curim 
make, as the 4th Power of A F, to the 4th Power of } 
ſo AG to a fourth proportional; which taken from 
times D C, and the Remainder multiplied by 4, gin 


Product, which divided by , is the Periphery of t 


Ellipfis, as near 


as the Periphery of the Circle given 


of 


"ew | 


N. B. That a true Geometrical Oval has its Trani 
and Conjugate Diameters fo proportionable one t« 
her, as 10 is to 7.68, &c. Hence it is, that ali 
Dual, thi never ſo irregular, may be made truh ii 
> " metrical, as above. | 


3. For the Area, or Superficial Content of this Fig 
the common way, is to multiply the Product of the tn 
Diameters given by 11, and divide the 2d or laſt Prod 
by 14, the Quotient is the Content ſought : But this un 
tho? frequently uſed, is not ſo exact as either of the od 
two following: Therefore, 24ly, the Product of the Lem 
and Breadth (known alſo by the Name of the "Franke 
and Conjugate Diameters) of the Oval, being decimally' 
vided by 1.27324, the Quotient is the deſired Area, ( 
24ly, the Product of the the two Diameters, as above, 
ing multiplied by .7854, the Product (cutting off © 
Figures towards the Right-Hand thereof) is the Anſwer! 
Euclid 1, 2 and 12. | 

Note, That the Content of half the Ellit/is may be fi 

by multiplying the Length #4 the Tranſverſe Dian 

. by half the Conjugate, , and that Product again 
32854, cutting off orderly the decimal Places fron. 
EKRight-Hand of each Product, gives the Anſwer. 


| - 008 
Exam 


* 


\ 
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Example. 
A Piece of Ground in the Form of an Ellipſis or Oval, 
ath for its greateſt Length, or Tranſverſe Diameter, 
viz. EA) 34.50 Chains, and its Breadth, or Conjugate 
diameter (viz, FG) 24.60 Chains, alſo each of its Fic 
iz, Dor B) 6.45 Chains: To know the Area or Super- 
ial Content. * 4 


gy” | „ 
m Anw. 6665689 Square Links, or 66—2—25 +, 
pine | | | 


Explanation. 


In this Example, and all others of the like kind, I 
bultiply the Tranſverſe Diameter given (viz. EA=34.50 
hains) by the Conjugate Diameter (viz. F G == 24.60 
hains) and the Product (viz. 848.7co00) again by .7854 ; 
cording to the 3d Method of the Rule, becauſe moſt 
act, and the laſt Product is 6665689 Square Links, or 
b Acres, 2 Roods, 25 Perches +, for the Area or Su- 
rhcial Content ſought. | 


Hg. 17. 


Protraction. 


. When you are required to take the Dimenſions of an 
pls, or Oval, you are firſt to meaſure exactly the 
act and Breadth ſeverally in Chains, Poles, Yards, 

ä Feet, 
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Feet, or any other Name propoſed, which muſt be acy | 


given, viz. E A== 34.50 Chains; which being croſi 


given, as in Hg. 17. 


Center, ſuppoſing theſe two Biſections ſhould happen ut 


Lines, biſecting one another in the Points D and B, 


proportionably, equal on each Side of the Foci, bearing! 
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dingly noted down in your Field Book, for the TranſM 
and Conjugate Diameters given, in order to Protractin 
2. The Foct of the ſaid Figure muſt next be found, ll 
ſubtracting half the Square of the Conjugate Diameter 1 
the Square of the Tranſverſe Diameter, the Square Rox 
the Remainder will be the Sum of the two Hei, wil 
half will ſhew the Diſtance of each Foci from the mil 
or common Center of the Ellipſis. : 
3. From a Diagonal r of equal parts (cn 

* > 20 Diviſions in an Inch) let there be taken if 
laid down exactly the Length of the Tranſverſe Diana 


the middle with the Perpendicular (viz. FG = 20 
Chains) equal to the Breadth, or Conjugate Dian 


4. Take ba your Cab the Length of om 
the Foci, and having placed one Foot of your Compi 
in the middle or common Center of the Ellipſis (vs\ 
with the other biſe&t the Line E A, on each Side dt 


and, B. 

5. Draw obſcure Lines at pleaſure, each ways, oa 
and downward, on each Side from the Center C, 
the Point F and G, thro' the two Points of the Ari , 


Dand B, you will thereby diſcover obſcurely, two Pati 


conſequently. diſcover the Form of a Diamond in the 
dle of the intended Ellipſis, as well as a half Dian 


Form of two Angles equally obtuſe. 
6. With the Extent of the given Breadth or Cont 


Diameter (viz. F G) let one Point of your Compal 
placed in the Point F, with the other (which hath! 
Pen) ſweep the Arch un; and likewiſe, with the l 
Extent in the Point G, ſweep the Arch m m. 

7. Take between your Compaſſes the exact Dili 
between E and D, or Band A; and with that Ext 
with one Point in 'D, let the other ſweep the Arch u 
that it may paſs thro the Point at E: And then mv 

our Compaſſes, but not your Extent, with one Po 
B, — likewiſe the Arch m, fo that it may pal 
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the Point at A; by means whereof your Ellipſis will be 


perfectly compleated, and the true Figure thereof exactly 
| diſcovered according to the Dimenſions given. 


 _OB$ERVATIONS. 


1. As the common Methods of making Ellipſes or 
Ovals, are not. only various and numerous, but even in- 
tricate and confuſed ; ſo I am hereby induced to preſcribe 
this of my own, ſeeing it is not only plain and eaſy ; but 
even ſo univerſally uſeful, perfect, and compleat, that 
all others whatſoever may be thus protracted and laid 
down, according to any Dimenſions given. | 

2, Having found the Area or Superficial Content of "as 
Ellipfis, according to the various Methods already preſcribed, 
any of them may be prov'd by extracting the ee Root 
of the Product of the Tranſverſe Diameter, multiplied by 
the Conjugate, gives you the Geometrical Mean, or Dia- 
meter of a Circle equal thereto, whoſe Area being found, 
will be (within a ſmall Fraction) the ſame of the Ellipſis. 

3. Altho' the Figure of an Ellipſis is ſeldom or never 
ſeen in Fields; yet frequently in Board-Meaſure, Pave- 
ments, Flower Beds, &c. then in thoſe Caſes, the Area 
or Content is generally required in Yards, Feet, Sc. be- 

| cauſe the Dimenſions are uſually taken and meaſured in 
| thoſe Denominations, | 


Ll 


: V3 RAYS 3 

PRACTICAL SURVEYING perform'd 9 
the CHAIN only : Shewing how Parcel; if 
Land of any irregular Shape or Quantity 
ſoever, may be actually meaſured, protratt 

and caſt up, with all imaginable Exaftni 
and Accuracy. | 


coy RP DL, 
To meaſure irregular Polygons of any kind, par. 
ticularly a Pentagon. 


How to ſurvey a Field various ways, tho never fo irregulit, 
by going round the ſame, and meaſuring occaſionally, its Sidi 
_ * Angles, or Diagonals, 1 
1205 NUB. EK. 
H AVING in the IIT', IV", and V. Chapters pre 
+» ceeding, ſhewn both generally and particularly, the 
Uſe and Application of Sides, Angles, and Diagonals, 3 
well as the Method of meaſuring by them all regular F- 
gures whatſoever, we ſhall now proceed to thoſe irregular 
which frequently happen in ſurveying : And, 
You may obſerve, that by the general Name of at 
irregular Polygon, or Polygram, is underſtood any multar- 
gular Figure, whoſe unequal Sides and Angles are, reſpec- 
tively, never leſs than five; but may be orderly increaſe 
to twelve or upwards; by reaſon whereof, each Figure 
obtains likewiſe a proper and ſignificant Name, according 
to the Number of Sides, &c. As for Inſtance, an irregu- 
lar Pentagon contains always five unequal Sides, and # 
many Angles; A Hexagon conſiſts of fix unequal Sides 
&c. a Heptagon of ſeven; an Octagon of eight; a No 
nagon of nine; a Decagon of 10, &c. and in meaſuring 
any of thoſe Figures with a Chain, the following Metho« 
is the fame in all; only for every three outward boundiny 
Sides, there is required a croſs Line or Diagonal, to dini 
the whole inwardly into Triangles. F 


eee 


- 2 
- 
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II. To meaſure a Field of any Number of Sides, equal 
or unequal, particularly, one in a Pentagonal Form, by the 
| help of Diagonal-Lines, without any reſpect to the Angles, 


or the Quantity of them: To effect which, you are, as 
before directed, to begin at ſome Place remarkable, ſuch 


ls o as Houſe, Gate, Style, &c. and fo from thence proceeding 
tit orderly on your Right-Hand, and meaſuring, round the 
20% Field each Side or Hedge, which being accordingly noted 

in your Table or Field-Book. Then, 24h, meaſure the 
1 neareſt or ſhorteſt Diſtance from one oppoſite Angle to 


another, ſo many diagonal or croſs Lines, leſs by three 
than the Number of Sides found, by which your Field is 
bounded or limited ; which being likewiſe noted down, as 
above, you have all that is neceſſary for protracting and 
caſting up any Polygon, or many ſided Figure whatſoever, 
| without any Regard or Dependance upon the Angles, which 
are ſometimes (without great Care and Circumſpection) 
ſubject to Error; whereas this is not: For a ſmall Error 
in any one Angle, will make a conſiderable Error in the 
next Diagonal-Line which bounds or limits it. 
III. But for the ſake of the Curious, as well as thoſe 
who affect meaſuring by Angles, you are always to mea- 
ſure orderly round the ſaid Field the interpoſing Angle 
between every two Hedges, by beginning at the very Cor- 
ner where you intend your angular Point, with the Sign 
ur or Character of the ſame, and ſticking down there per- 
bendicularly a Station Staff, through the great Ring of one 
of the ends of your Chain, and taking the other end in 
| your Hand, ſtretch out the Chain in Length, firſt on the 
per Hedge on your Left-Hand, and then again on your Right; 
ae each of which Places, where the end of the Chain falls, 
let there likewiſe be placed a Station Staff perpendicularly, 
: which muſt be always noted down in your Field Book or 
ou Table by two different Letters: Then it will follow, that 
| the neareſt Diſtance between your two laſt Station Staffs, 
being exactly meaſured in Chains and Links, will be the 
Baſe or Chord-Line of the Angle ſought, which muſt be 
| accordingly noted down in your Field Book, before you 
proceed to meaſure the Length of the next Side or Hedge. 


N. B. The general Method of meaſuring, or taking or- 
derly and exactly by the Chain, Sides, Angles, and 
h H h 3 Diagonals, 15 


* by a. 1 Fi 
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Diagonals, will be found in their POO! Section 
Chap. II. which ſee. ö 


Fuunpi. 


Admit a Field in a polygonial or pentagonal Forn 
conſiſting of five unequal Sides (vi. O P QR S, Fig. 18 
whoſe Particulars appear as follow: To know'the Area 


Superficial Content. 
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Explanation, 


The Field being plotted as follows, the two Diagonal- 
ines, vi2. PS == 17.50 Chains, and P R = 16.80 Chains, 
educes the whole Figure into three Triangles, the % being 
> OS, whoſe Baſe or Diagonal-Line is PS, and Perpendi-- 
lar, vis. O m 0:65: Chains, diſcovers its Area to be 
o Acres, 2 Roods, 11 Perches; 2dly, The Triangle PRS 
hath likewiſe for its Baſe or Diagonal-Line, PS = 17.50 
Chains, and Perpendicular-Line, viz. Rxn==0.70, whoſe 
Area is 10 Acres, o Roods, 38 Perches. Laſih, The Tri- 
angle P QR hath for its Baſe or Diagonal-Line PR 
16.80 Chains, and Perpendicular. Q = 0.75 Chains; 
which diſcovers the Area to be © Acres, 2 Roods, 20.8 
Perches. Hence the whole Content ſought is 11 Acres, 
I Rood, 18.8 Perches, as in the Example. 


ions 


Form, 
g. 18, 
Area q 


Fd 


Protrattion, 


To render the Work every way compleat, we ſhall 
firſt ſhew the Reader how any Field or Parcel of Land, 
| when meafured as above, may be exactly protracted or 

ploted, according to any Dimenſions given, whether Sides 
| and Diagonals, or only Sides and Angies: And then, 2d!y, 
proceed to the caſting up, or finding the Content of the 
| lame, by the general Method, as follows, 

1/7, When the Notes in your Field Book, as before di- 
rected, or rather (when Conveniency permits) in little Ta- 
bles, according to the Method of the laſt Example, appears 

to be only Sides and Diagonals, you are always to begin at 
| ſome remarkable Angle or Corner, ſuppoſing; it to be at P, 
in Hg. 18. and having, from a Diagenal Scale of equal 
Parts (allowing it to be that of 20 Diviſions in an Inch) 
taken between your Compaſſes the Length of the Side or 

Hedge (viz, P Q = 12.5 Chains) which being laid down 
in a black Line, as in the Hg. above; and then, with the 
Extent of the next Diagonal-Line (vix. PR = 16.80) 
let one Point of your Compaſſes be placed in the Point P, 
with the other deſcribe an Arch at R, which being again 
biſected with the Extent of the next Side or Hedge orderly 


following (viz, QR=9.60 Chains) you have thereby 
| a r 2 9 H h 4 a obtain'd 
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obtain d the Dimenſions of that Triangle (viz. POR 
z2dh, Take between your Compaſſes the Extent of th 
other Diagonal-Line (viz. PS = 17.50 Chains) with oh 
Point of your Compaſſes in P, ftrike with the other 2 
Arch at 8; which being again biſected with the Exten 
of the next Side or Hedge (wiz. RS= 13.30) you vil 
thereby obtain another Triangle (viz. RPS) which vil 
evidently appear by drawing always, your outward Line 
black, and your inward obſcure or dotted. Z3aly, Tae 
between your Compaſſes the Extent of the next Side 
Hedge (viz. SO = 12.70) and with one Point of you 
Compaſſes in.S, with the other deſcribe an Arch at () 
which being again biſected with the Extent of the oppoſit 
Side or Hedge (viz: P O = 8.90 Chains) by placing one 
Point of your Compaſſes in P, and biſecting the laſt Arch 
at O; you will thereby diſcover your third Triangle (vs, 
POS) which perfects the Figure, and diſcovers exact) 
the Form thereof to contain, according to the Dimenſions 
given, five unequal Sides outwardly in black Lines, and 
two Diagonal-Lines with three Triangles inwardly. L/), 
If from the oppoſite Angles at O, Q, and R, there bel: 
fall inwardly three Perpendicular-Lines, viz. Om, R 
and Qb ; you have thereby obtained all the Requiſites tor 
finding the Superficial Content of the ſaid Figure, or any 
other Polygon whatſoever, according to the Method of tl; 
laſt Example and its Explanation, 


Protraciion by Angles, | 


Having in the preceeding Article ſhewn, how any pen- 
tagonal Figure, or any other Polygon whatſoever, may be 
accurately protracted by Diagonals; we ſhall now ſhew, 
how the ſame maMikewiſe he effected by Angles. And, 

1. Let there be laid down, as before, a Side, ſuppoſing 
that of P Q= 12.50 Chains, and then the next Angle 
immediately following (viz. the Angle at Q) by taking 
between your Compaſſes, from a proper Scale (ſuppoſing 
that of 20 Diviſions in an Inch) the Extent of 1 Chain or 
100 Links, and placing one Foot in the angular Point at 
Q, with the other deſcribe an Arch at Pleaſure, ſuppoſing 
it biſects the Side P Q in 4. EO | 


2 | The 


8 
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Er 
r 


= 17.00 = tt. 
ny = 15.00 = ef. 
Chord Lines at YO = 16.50 =g p. 
P =18.40 =xy. 
Q=15.50=hr, 


2. From the Table following, take between your Com- 
aſſes from the ſame Scale, the Chord-Line of that Angle 
dund in your Field, and noted accordingly in your Table, 
'z, Angle Q = 15.50 = hr; then, with that Extent, 
nd one Point of your Compaſles in h, biſect with the 
ther the ſaid Arch in the Point 7; then from the Point 
the Angle Q, thro' 7, draw an obſcure Line, and ſet 
ff the next Side Side QR; and fo proceeding orderly in 
is manner, until you have compleated the Number of 
des and Chord-Lines found in your Table, you will 
Wereby diſcover the true Form of your Figure, agreeable 
that in the Field, whoſe Dimenſions are taken. 
3. The Form of your Field being thus plotted, as above 
| Fg. 18. you may with great Eaſe draw the ſame Di- 
Ponal-Lines from one Angle to another (viz, PS and PR) 
d then three Perpendiculars being let fall from thoſe 
Fertical Angles, which are oppoſite to the ſaid Diagonals, 
du have thereby obtain'd the proper Data for finding the 
perhcial Content ſought, as before. 3 


find the Area or Superficial Content of any Polygon or 
multangular Figure ; or caſt up Land of any Figure or 


Firm foever, 


1. As all Figures whatſoever muſt firſt be reduced into 
angles or Trapezia's, before their Area's can be exactly 
Ind, according to the Laws of Meaſuring, or the gene- 
and univerſal Method now in uſe, yet upon ſtrict Ob- 
Vation, it manifeſtly appears, by Euchd. Lib. VI. Prop. 2. 
t all of them (in Operation) are effeQually reduced to 
angled quadrangular Figures, either Squares or Paralle- 
rams, by multiplying the Length by the Breadth, or 
One 


474 Of Surveying by the CHAIN. 
one Dimenſion by another, in order that the Produyd 
or Content may thereby be diſcovered. * Hence it is, thi 
all right-angled "Triangles . whatſoever, are reduced 9 
Squares or right-angled Parallelograms, by multiplying th 
Perpendicular of a Triangle by half the Baſe; becau 
the Triangle is thereby effeQually reduced into a Pane 
logram as to the Operation, altho the Lines be not dram 
nor the Figure actually altered. 7 

2. This being premiſed, it muſt needs follow, that ay 
Parcel of Land, tho? never fo irregular, yet after Prot 
tion, Diagonal-Lines being drawn therein, the whole ki 
gure muſt thereby be reduced into Triangles or Trapezu\i 
or both; whoſe Area's' being particularly found and adi 
together, diſcovers the Superficial Content of the wf 
Figure ſought, according to the Method of caſting up 1 
angles or Trapezia's in Chap. V. Sect. 4 and 7, which kl 


* 


Practical Obſervations very uſeful in Surveying, 


. As Surveying admits of various kinds of Figures, Wi 
£2 it is needful to obſerve, that any Polygon of what Nu 
ber of Sides ſoever, may be divided into a Number 
Triangles leſs by two than there are Sides of. the Polygd 
and conſequently, requires likewiſe ſo many Diagonab4 
croſs Lines leſs by three than the Number of vides at 
Hence it is, that if from the Number of Sides found! 
your Figure, if three be ſubtracted, the Remainder will 
always the Number of croſs Lines or Diagonals then 
contain'd. And if two be deducted from the given Nut 
ber of Sides, the Remainder will be the Number of 1 
angles that can be found therein. As for Inſtance, 4 
gure of four Sides is divided into two Triangles by 
Diagonal, and a Figure of five Sides is divided into ti 
Friangles by two Diagonals, &c. | 
2. In meaſuring, or taking Dimenſions in the Fiel 
is always proper to chuſe the ſhorteſt Diagonals, of d 
Lines; for they can not only be the ſooneſt meaſured! 
even leſs liable to Error: For the ſhorter the longeſt 
of a Triangle is, the more acute its oppoſite Angle, 
the leſs ſubject to miſtake ; but, on the contrary, the 1 
that the longeſt Side comes to the Length of the 9 
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oduc es, the lefs Certainty of Truth, as may be verified by 
tha ramples as well as Demonſtration 10 54072 
d vi 4. Altho' Tables for receiving the Contents of any 
g Meld that is actually meaſured, may ſometimes be put 
ca anſt the Matter they refer to; yet it is beſt, in Practice, 


have them in # Field- Book altogether, according to 
e Form or Method preſerib d in Chap. I. Seck. 4. which 


| 4 It is alfo obſervable in the practical os 


ez conſequently, in its Area or Superficial Content, by 


aon the Chain, in taking Lengths, Sc. may, more or 
(tho never ſo ſmall) deviate from a ſtreight Line to 


Right or Left-Hand; or otherwiſe, by the Unevenneſs 
ch the Ground, may be more or leſs contracted, r. yet 


pie Differences (when carefully meaſured) proves ſo 
all and inſignificant, that they are never regarded. 
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res, | 
Nun — — —— — _ 20 3 
bert 

oy 8E T. I. 

nab | | ONE Wes oh 10 f . 
cs F !rregular Fields conſiſting of any Number 


my | of Sides and Angles: 


Nuß v to meaſure, protrat?, and caſt up any any Field, whoſe 
Sides and Angles are both many and irregular. | 


y RULE. : 
o HE general Rule Sec. I. being. carefully obſerved in 


all its Articles, the Work will be the ſame as in the 


Fiel e-ſded Figure; and this Section, for Inſtance, may 
or Re in all other Varieties whatſoever: And, : 

red, I. Having entered your Field, and obſerved its Form and 
oelt pe, with the Number of its Sides and Angles, by 
ge, king round the fame, and drawing at Random in your 
de Meld Book (with a black or red Pencil) all the Sides and 


gles therein contain'd in the ſame Order and Form as 
y lic in the Field; you will thereby obtain ſuch a rough 
VVV | and 
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476 Of Surveying by the CHAIN, - 
and imperfect Draught, as will ſomewhat reſemble 
true one, when protracted. - But if your Time allow z 
of ſo much Exactneſs, then the ſame. may be other 
effected, by taking in like manner, all the Sides and 4 
gles from ſome. elevated Place in the Field, where th 
can be conveniently ſeen ; which will likeyiſe give you 
Idea or Apprehenſion of the ſame. + 

II. A general View of the Field being thus taken, an 
Sketch or rough Draught drawn, as above, you may th 
proceed to meaſure your Diagonal Lines the ſhorteſt will 
ſo that they may not interſect one another; and having 
cordingly noted them down. in your Field Book, as befor 
rected, you are next to meaſure orderly the Sides, from. 
proper Place where you intend to begin; obſerving alway 
inſert in your Table the exact Length of each Sid 
Chains and Links found in the Field, in ſuch manner t 
they may; be diſtinguiſhed one from another, by aht 
betical Letters in pairs, for rendring the Work of Po 
traction more regular and exact, 


899 544 — — — 0 — 
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A Field or other Incloſure (vis. ABC DEF GH, I 
19.) of an octagonial Form, whoſe Dimenſions both e 
ternally and internally are given in Chains and Link,! 
follows, 7. 


WEB ee 
8 3. 30 9.30 * ISA 
*e:3.. 32. BC= 14.30C«, 6. FG = 13.70 
* 3. CD= 12.00 * 7. GH 14.20 
(4. DE = 10.90 (8. HA= 15.4 


Ch. L. „ 
18.30 
= 23.50 
= 22.30 
21.20 
43000 


— 
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Diagonal 


HH 
1 ll 9 K 1. 


1 © > 
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(ble | | | . 
5 | A. Pa. „ 
ind /i. B CD = 7.28500 I, ABCD=15.15750 
re ti 2. ADB=. 7.87250, 2. ADEF=20.96200 
> you 3 AD E= 9.81200 | 3. AFGH=24.72500 

4. AE F = 11.15000 > | = 
„ 20 5. AF H= 15. 41000 8 sum 0.84450 
ay 0 6, FG H = 9.31500 — 
ſt 1 _ 
ving Sum 60. 84450 
A o know the Area, or Superficial Content, 
2 A. R. Per. Pa. 
15 Anfw. bo — 3 — 15.12. 


Hg. 19. 


H, h 

oth e 

nks,1 

Y. o 

.50 

A 

.20 

40 

a Explanation. 

a regard that the Field is irregular, that is to ſay, it is 
er Square, Triangle, nor Trapezia, it muſt, therefore, 
: fore it can be meaſured, be reduced into ſome of thele 
„ens; which to effect do thus: Draw Lines from one 
: ngle to another, as the Diagonal-Lines A D,.D By T 


Fand FH; then will the whole Figure be reduced into 
| Triangles, as in this Figure and Example. —Theſe fix 
ape nangles being meaſured ſeverally, according to _ V. 

Sec 


* 


rr — . — 
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Sect. 4. and the Contents of them all added together, 
ſhew the Area or Content of the whole Field, as ah 
-But for an Abreviation of the Work, you needy 
find the Area of every Triangle, but of every Trap 
as before taught in Chap. V. Sect. 7. by which me 
near half the Arithmetical Work will be ſaved, and 
undenyable Proof by this Method exhibited, as above. 
.otherwiſe thus: Add the double Content of all the 7, 
pezia's and Triangles together, and then half the Sum 
be the Content ſought. | 


Protraction. 


This irregular Field, and all others of the like ki 
may be exactly plotted according to the Method fol 
ing. 

5 Draw an obſcure Line at adventure, and then by 
ning at any one Angle, or Place remarkable, ſuppi 
the Angle B, and taking (from your Field Book or Tal 
between your Compaſles the nearer Diagonal to it (x 
BD = 23.50 Chains) then, with that Extent, let oil 
Point of your Compaſles be placed in the angular Point 
with the other biſe& the obſcure Line at D. . 

2. With the Extent of the Side (viz, B C=14 

Chains) let one Point of your Compaſſes be placed in| 
with the other make an Arch at C; then moving f. 

Compaſſes, with one Point in D, and between then 

Extent of the third Side (viz. CD = 12.00) biſed 

laſt Arch in C; you will then have the Sides BU 

CD, which being drawn in black Lines, viz. from! 

C, and then from C to D. 

3. Take between your Compaſſes from the ſame & 
of equal Parts, the next Diagonal Line (viz. DA 
Chains) and with that Extent, let one Point of your G 

paſſes be placed in D, with the other make an Arch 4 

then with the Extent of the firſt Side (viz. B A= 

Chains) and one Point of your Compaſſes in B, bile! 

laſt Arch at A, which being drawn, you have likeiet 

Side BA. 1 . 

4. The Extent of the Diagonal-Line (viz. AE=% 
Chains) being taken between your Compaſſes; then i 
one Point in A, with the other deſcribe an Arch it 
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and with the Extent of the fourth Side (viz. DE = 10.90 
Chains) let one Point of your Compaſſes be placed in P, 
with the other biſect the ſaid Arch in E, you will there- 
by obtain the Side DE. | : 
5. From the ſame Scale of equal Parts, take between 
our Compaſſes the Extent of the next Diagonal (viz. A F 
=21.20 Chains) then, with one Point in A, with the 
other deſcribe an Arch at F, which, with the Extent of the 
ith Side (viz. EF = 10.50 Chains) let the ſaid Arch be 
biſected, you will alſo obtain the Side EF, when drawn. 

b. With the Extent of the Diagonal-Line (viz. FH 
23.00 Chains) let one Point of your Compaſſes be placed 
in the Point F, with the other deſcribe an Arch at H; 
which being again biſected with the 8th Side (vie. A H= 
15. 40 Chains) from the Point at A, you will thereby ob- 
tain the Side A H, which being likewiſe drawn. | 
"8 7. Take from the ſame Scale the ſixth Side (viz. F G = 
Ky 13.70 Chains) and having plac'd one Foot of your Com- 
"M8 patles in F, with the other deſcribe an Arch at G; which 
oy being again biſected with the Extent of the ſeventh Side 
\. WS (v:z. G HE 14.20 Chains) you will thereby obtain the 
in th and ſeventh Sides (viz. FG and G H) which being 
accordingly drawn, the whole Figure (viz. AB CDEFGH) 
is entirely compleated, and the true Form of that in the 
Field is thereby diſcovered. 

8. Having thus found externally, as above, all your 
outward Sides or Lines, you are next to find thoſe which 
are internal, by dotting all your given Diagonals (vi. 

AD, DB, AE, AF, and FH) and then, afterwards, 
upon three of their Principals or common Baſes (vix. BD, 
AE, and FH) there muſt be let fall, and meaſured by 
Application to the ſame Scale (the fix Perpendicular Lines 
from their Vertical Angles (viz. CK, LA, DN, ME, 
AP and OG) fo have you all the Requiſites of the ſaid 
| Figure, for finding the Area. or Superficial Content ſought. 
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St cr, III. 
How to take the Plot of a Field, &c. at w 
Station, near the middle thereof, by the Chal 
only. To meaſure, N and caſt up uM 
curately any incloſed Field, whoſe Angles cu 


be particularly ſeen, from any Part of th 
aniddle thereof. | 


NUL 

5 LE T the Field given to be meaſured contain an 

Number of unequal Angles, ſuppoſing ſeven, n 

A, B, C, D, E, F, G, an © the appointed Place fron 

whence, by the Chain, you are required to take the Pl 
or rather the Dimenſions thereof. 

2. At or near the middle of the ſaid Field, viz. th 
Mark at ©, let there be a Stake put thro' the Ring u 
End of the Chain, and make your Aſſiſtant take the othe 

end, and ftretch it out towards the Angle at A, in fud 
manner, that he may appear to be in a ftreight Line be 
tween the Stake and the ſaid Angle; which you may knon 
by your not ſecing it thro' the Interpoſition of the A 
ſiſtant's Body; at which Place let there be ſtuck a Station 
Staff or Arrow perpendicularly, which muſt be in a dire 
Line between () and A. | 
In like manner, cauſe your Aſſiſtant to move orderly 
towards the other Angles, viz. B, C, D, E, F, G, ob. 
ſerving always, at the Length of the Chain, to ſtick dow! 
a Stick exactly in the Line between O and B, as at 
Afterwards let him do the ſame orderly at c, at 4, at e, at 
and at g. And if there were more Angles, let him plant 
a Stick at the end of the Chain, in a Right-Line betwee! 
O and every Angle. . | 
4. In the next Place, meaſure the ſaid Line, or neateſ 
- Diſtance between Stick and Stick, as @ b, ſo many Chain 
and Links; bc, ſo many; ca, ſo many; de, ſo man) 
Oc. and put them down in your Field Book according} 
| ; 
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5. Meaſure alſo the Diſtance between © and every 
Angle, as © A, ſo many Chains and Links; OB, fo 
any; © C, fo many; © E, fo many, &c. all which 
teing put down, will appear as in the following Figure 
Ind Example. | 

On Example," 


P 08 Admit an” irregulat. Field in a Heptagonial Form con- 
s citing of ſeven unequal Angles (viz. A, B, C, D, E, F, G, 


g. 20.) Now allowing the Subtendants or Chord Lines, 
and the Diagonals or Center Lines to be as follows. 
Dimenſions given, dir. 1 
e AQ Ch. L. 


ab =I. 15) O A= 16.50 

1 ar 6 6 = 1.66] ++ © B= 18.10 
en obtendants, e 4= 1.30 | Diagonals, | © C= 15.00 
fron or d ,e = 1.00 or ©OD=17.30 
Pau Chord Lines. e f = 1.20 | Center Lines. | © E= 14. 06 
Fg = 1-09]: , © F=19.00 
ga=1.50) OG=13.75 


To know the Area or Superficial Content. 
 Anſw. 73 Acres, 2 Roods, 29 Perches. 
©. Explanation. | 
By obſerving the Form or Shape of this Field when pro- 
tracted, you will find it to contain as many Triangles in- 
Wternally, as there are Sides outwardly, which may conve- 
niently be reduced into three T'rapezia's and one Triangle, 
Win order that the Superficial Content of the ſame may be 
erady found, according to the following Particulars. 


Fri. SAB. EE 1. OB 18.10 
8 2. O CDE= Dia 2. OD = 17.30 
573. O EF G= W © F = 19.00 
4. ASG = ales Swen. (4. aSide AG=17.40 
* 1. AC = 24.50 3481 07 
Perpendiculars 92. CE = 22.60 ö 
= 21.10.,...:....-,.; 
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any convenient Place of the Paper, as at ©, make if 
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. 1. © AB C= 23.275005 


2. OC DE 19.5490 C Trapezi!\ 
3. © FF G=20.04500J5 5 


Particular Area's 
(4. A ACG = 10. 87500 Triangk. 


Sum = 73.744 


„ Or 73 2 — 39 for Anſwer. 


N. B. For the ſake of the Curious, the Superficial Cu. 

tent 'of this multangular Figure, or any other of il 

| like kind, may otherwiſe be found by a certain Meth 

depending upon Theorem VIII. Page 61. / Survey 
ing Improv'd, which ſce. | 


e Protraction. | 
. 5 plot thoſe Obſervations taken in the Field, 0 


are to take from a Diagonal Scale of equal Parts, not to ; 
ſmall, 1 Chain, and ſetting one Foot of the Compaſſes u 


Circle a bc de fg obſcurely; then taking for your fin 
** cs” Subtendanl 


— 5 
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ngk. 
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Subtendant or Chord-Line, 1. 15 Chains, ſet it upon the 
Circle, as from a to 6; and then from , through à and 


b, draw Lines, as © A, SB, which be ſure let be long 


enough, 
2. In like manner, take from the lame Scale your ſecond 


| e e. or Chord-Line, viz. bc = 1,06 Chains, and 
ſet it upon the Circle from ;; to c, and thro? & draw the 


Line © C, as in Fig. 20. 
3. When thus you have orderly ſet off all your Sub- 


tendants or Chord Lines, and drawn Lines thro' their ſe- 


veral Marks, repair to the ſame Scale, or if need be, onę 


ſmmaller; and having orderly ſet off your Diagonal or Cen- 


ter Lines, as you find them in yous Table or F ield Book, 


in the manner following: 
4. Upon the Line (C a, you muſt ſet off r6. 50, male 


Ja Mark where it falls, as at A, upon the Line © þ = 
18. 10, which falls at B, and fo orderly by all the reſt. . 


5, Draw the Lines AB, „ DE, EF, FG, 


and G A, which finiſhes the Work of Protraction, and 
| diſcovers the true Form or Figure of your Field, as above, 
in order to the Superficial Content ſought, 


Laſth, In like manner all other multangular Figures, 
tho' never fo irregular, by which Fields, &c. are repre- 
ſented, may be thus accurately protracted and meaſured 


by one Station only, as above; which, if well underſtood 
| and obſerved, you cannot miſs of Qurveying in this man- 
ner by the Chain only, any Field at two or three Stations 
as well as one, or from an Angle thereof, Sc. according 


to the Directions already exhibited. 


i 2 Ty 


Bae 
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srer. IV. 


How to ecu Land bounded by Saul 
Hedges, or ſuch as curve either inwards or 


outwards. 


RULE. 
H AVI N G in the three 8 Sectiaus of this 
| Chapter, treated grder!y and ſuccinctly of all manner 
of Fields, &c. whoſe Sides are many, ftreight, and irre- 
gular; and ſhewn how they may be accurately ſurveyed, 
protracted, and caſt up, we ſhall now obſerve the Me- 
thod of meaſuring a four-ſided Figure, as well as thoſe of 
other Shapes, which (by Suppoſition) may be bounded 
with a ftreight Hedge on one Side ; a Hedge curving out- 
wards on the ſecond Side; a Hedge curving inwards on 


the third Side, and a Brook or River on the fourth Side; 
which includes all the Varieties that commonly occur in 


the irregular Bounds of a Survey. 

1. It is convenient in a Field with ſo much Work in 
it, to draw the rough Draught pretty large, leaſt the Let- 
ters or Marks upon the Paper ſhould be fo curved as to 
be confuſed or obliterated ; and having drawn the out- ſides, 
viz, the Hedges and River, and as near as you can, 
repreſent their Curvings and Bendings, eſpecially the moſt 
material. 

2, Let never ſo many Varieties occur, you are always 

to proceed orderly and methodically, according to the fol- 
lowing Example and its Explanation 3 only you are to 
obſerve, that it is convenient to take all the Off-ſets of one 

Side of the Field from one Right-Line, and that drawn 
as near the outſide of the Field, as poſſible, that the Off- 
' ſets may be the ſhorter, and conſequently, both leſs trou- 

bleſome and more certain; but yet, not ſo near the out- 

ide as to leave any Angles, or Points of Hedges, Rivers, 


Ac. within. 


Example, 


D353 fan} fd, pope 


mp4 
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| Brample, | 


Suppoſe a Field was to be ſurveyed, bounded on one 
Side by the ftreight Hedge F E, and on the next, by the 
Hedge curving outwards E H, and the third, by the Hedge 
curving inwards H G, and 4thly, on the other Side by the 
Brook or River G F : Now allowing the Table of Dimen- 
ſions to be as in the Explanation (viz. at the Table of 
given Dimenſions ) to know exactly the Figure or Form 
of the ſaid Field, and alſo its Area or Superficial Content, 


a $$. 
Anſio. 24 — 2 — 21. See Hg. 21. 


Explanation, - 

1. In order that the Dimenſions of this irregular Field 
may be exactly taken, you are firſt to obſerve the Angle 
in the River at g, as well as its flying off at t and w, and 
coming to the Angle x, from which may be particularly 
drawn and repreſented the Hedge F E ſtreight, and EH 
curving out, and H G curving in, &c. not regarding the 
Quantity of the Curve, only leave room to make the 
prick'd Lines for Off-ſets, as a, c, b, e, &c. Alfo draw 
the ſtreight prick d Line E H, and ſo far as you can fee 
the Hedge H G in a Right-Line as to , continue it by 
a prick'd Line , to the River at : Likewiſe, draw 
the prick'd Line x 7, from the Angle x, to the Hedge H G 
and fo as juſt to touch the Point of the River ; and thus 
have you diſcover'd the right-lin'd Trapezium x E H 4, . 
which is the greateſt that can be inſcribed in the Field 
EFGH propoſed ; and by Off-ſets from the ſtreight Sides 
all the Irregularities of the Bounds of the ſaid Field, how 
difficult or confug'd ſoever, may be eaſily laid down. 

2. Having proceeded ſo far, as above, you are next to 
begin -at the Angle F, and meaſuring from thence the 
ſtreight Hedge F E, which ſuppoſe to be 11 Chains 50 
Links, you need only Place it in the Table FE = 11.50 
as you ſee, a | 

3. This done, proceed in a Right-Line towards H, as 
Ha 6 Chains (for where a Hedge curves much alike, you 

114 may 
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may generally ſtop- at an even Chain) and then by the 


means directed in the Firſt Chapter, find the Point a, in 


the Right-Line between E and H, and juſt at the End of 


the 6th Chain; and finding by the Rules of the ſame 


Chapter, the Line that is Perpendicular to the Line E H 
cuts the Hedge in c; meaſure à c, which being an Off-ſet 


to the Right, place it off on the Right-Hand, as in the Table. 


4. Go then to &, ſtill taking care by the aforeſaid means 
to keep in the Line EH; and here, becauſe you perceive 
the Hedge at e, to be the fartheſt from you, take an Off. 
ſet, whether it be at an even Chain or no; as ſuppoſe a 
be 5.50, and be. (the Off- ſet) 3.40; ſet them down, as 
in the Table. „ e 

5. Then, next ſuppoſing bf to be 4. 10, and Jg 2.40, 
ſet them down in the Table, and proceed to H = 4.20, 
which being the Angle and having no Off- ſet, ſet it down 
in the Column of Diſtances, leaving a Blank in the Co- 
lum of Off- ſets, to ſhew that you are at an Angle, or at 


' the Hedge. 


6. Proceed next to the Hedge Hm G, if the adjoining 
Field belong to the ſame Proprietor, or the like, that you 
can go into it, you may meaſure H/ and take the Off-ſet 
H mn; and ſo meaſure from h to G, as in taking the Off- 
ſet off the Hedge E H; but if you cannot, or are not 
allow'd to go out of your own Field, as is ſometimes 
the Caſe, cauſe your Aſſiſtant to go down by the Hedge 
H G, while. you ſtand at the Angle H, and when he 
comes at the turning at , let him leave the Hedge, and 
go directly forward to the River's Side towards O; and 
by the Brook's Side, put down a Branch or a Mark in a 
Right-Line, - with the Angle H, and Corner m, as you 
may eaſily direct him, by waving your Hand to. him the 
way that he ſhould move, till you ſettle him in the Right- 
Line; or, indeed, he may direct himſelf, if he underſtands 
it, by ſeeing the Corner mn, and the Surveyor ſtanding at 
the Angle H; then. meaſure H == 5.60, which place in 
the Table, and meaſure along the Line no, till you can 
ſce the Angle x, over the Point of the River at 9, there 
place a Mark as at &, and ſuppoſe.m: & to be 4.70; put that 
in the Table. : ? oy 

7. And now ſor the River G F, let the Surveyor go 
with his End of the Chain to the Hedge m G, and ſtand 

5 = | at 


. my, — 14 


Hand Column of the Table, and a Blank or Stroke in 
8. Then proceed to take the Diſtance 1E, kg, gs, 61 


* 


and 2 &, and their reſpective Off- ſets + (there being no 


% 


Off-ſet at 9, it being at the Point of the River :) Alſo 5, 
and n 10 in the ſame manner, as you did thoſe from the 


Line E6 H, to the Hedge Ee H, always taking care to 
take your Off- ſet from the Right-Line 7 q &, and perpen- 
dicular to the ſame, which when done they will appear as 
in the Table following, vin | 


4 


The Table of given Dimenſions, 
Diftances, _ Off-ſets, 
Cb. L. . L. 
FF Iiioů ont. 
 Ea= 6.00 .. ac = 1.65 
a b = $5.50 be = 3.40 
, = (4-194 FE = 3:49 
„ü = 4.20 | 
Hm = 5. 60 
m k, = 4.70 | 
| mY r G= 1.10 
Tr 4 = 2.60 ho = 1.40 g 
kg = 2.40 t = 2,70 
15 (4.00 a u= 1.70 
Su = 4.80 | 
u x = 3.60 


Diagonal FH = 21,40. 


9. You are likewiſe to obſerve, that as the Line is drawn 
from the Angle at x, to touch the Extremity of the Point 


| 4, it muſt come to the Hedge ſomewhere, as at r, and 
* is meaſured as an Off-ſet; but if the ſaid Line had 


been drawn from the Angle to the Angle &, it would 
have lain without 9, and render'd the getting the Point 
diffcult or impracticable: But it is beſt to draw the Off- 
kt Lines from Angle to Angle, if it can be done without 
leaving out any of the intermediate Part of the Hedge or 
49 Ii 4 | River, 
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af r ; fo that he ean by the Point of the River g, juſt ſee 
the Angle &; then meaſure G 1. 10 in the Right- 
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the Field, the Off- ſets would be longer than need, and 6 
both more troubleſome and ſubject to Error. 

10. As Fields fo irregular as the aboveſaid, requix 
=_ Care and Circumſpection, in taking exactly all the 
' Diſtances and Off-ſets from the greateſt to the leaft, i 
order to Protraction, as well as the cafting up the ſame; 
ſo I have here in this Example, been more copious than 

a ordinar Ys to'the intent, | that this Method may become 4 
general Rule, fo univerſally uſeful in this practical Part d 
Surveying, as to comprehend all Figures whatſoever, lx 
never ſo much Variety occur, ſeeing when once: inſerted, 
need not be again repeated. | 
Protractian. 

Whenever wa are required to plot, or lay down or. 
derly, the Diſtances and Off-ſets ee in this irregula 
Field, according to the Table of particular Dimenſion; 
given, as well as any other that is bounded in like man. 
ner with curving Hedges, Rivers, Roads, or any other 
irregular Limits, you are to proceed as follows, viz. 

Firſt, Lay down the Right-Line Trapezium E H, 
Fig. 21. by taking the four Sides and the Diagonal FH, 
as taught in laying down a right-lin'd Trapezium, Chap. V. 
$2# 7. obſerving, as before, that the Right-Lines E H, 
mo, and Fr, be prick' d Lines, becauſe of no Uſe after 
the Field is protracted. | 

Secondly, You are to obſerve, that the Side E H is ob- 
tained by adding together the particular Dimenſions of Ea 
ab, bf, and F H, their Sum is the Side E H =. 19.80.— 
In the ſame manner is found the Side + F. or + x, whok 
Particulars found in the Table are þ q = 2.4, 9 = 4.00, 

. *$4== 4.80, and nx == 3.60, whoſe Sum is & x == 14.80. 

"Thirdly, Then by the four Sides, viz. FE = 11,50, 

E H= 19.80, Hm and m & together in one Right-Line, 

making 10.30, #7 = 14.80, and the Diagonal Line FH 

or x H=21.40, may the Trapezium be protraCted, ac- 
*cording to the aboveſaid Directions. 

Durthh, Draw the prick'd Line E H, and upon that 

ſet off EH == b. oo, and from a, upon the Perpendicular 

5 4 c ſet off 1.65 from 4 to c; and then proceed mg 

«L871 . ig t- 
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tioht-Line E H to b, and ſet off ab, which you found in 

> Table to be 5. 50; and at h raife the Perpendicular, 
nd upon that ſet off the Off-ſet & e, which you ſee in the 
dight-Hand Column of the Table; becauſe it is an Off- 
t 3.40 from b to e; and by the ſame Directions proceed 
o /, ſetting off 5 = 4.10, and there upon the Perpendi- 
ular fg, ſet off 2. 40 from F to g, and mark the Point g, 
ind then take f H= 4.20, and ſet from f to H; and 
en is the whole Line E H finiſhed, and the Points E, c, 


., H, are the Points through which the curving Hedge 
0 H is to paſs, and that Side of the Field is finiſned. 
Fig. 21. 
— A $. >. 2 

0 F 3 z ES N * 

i on e oY r %, ne 
il N TL 4 ; 
IS I 


Laftly, If you are allowed to go on the outſide of the 
eld, and meaſure the Line Hh G, and the Off-ſet h n, 
y down that Hedge, as you did the Hedge Ec eg H; but 
Pypoſing, as in this Caſe, you are not allowed to go into 
pe adjoining Ground, the Side H m & is laid down, as be- 
ig a Side of the Trapezium EH, then ſet off r- 
bo, in the Right-Line » * continued; and, as you ſee 
the Table, there is an Off- ſet to the Right, viz. r G 
1.10, ſet 1. 10 from v to G; then ſetting off the Off- 
tO = . 40, from & to O; and fo proceeding to 9, 3, 

and x, ſetting. off the Off- ſets gt, u, as you ſee in the 
able, and draw the River by the Points G, O, 2, t, w, x, 
de the Field is finiſhed. | 0 hs 
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To find the Area or Content of any Field whoſe Bound: 9 
© 3rregular,” as "curving Hedges, winding Rivers, &c, 
= x. Notwithſtanding all the Mathematical Rules ti 
can be given, yet Practice and Diſcretion will haue 
great Hand in directing you to allow for thoſe Irregularity 
as above. For altho the Content of a Circle is dem 
ſtrably prov'd to be equal to the Content of a right-inlf 
Triangle, whoſe Baſe is equal to the Circumference of th 
Circle, and the Perpendicular equal to the Radius or Sei 
diameter of the ſame; yet Hedges that are not ſtregt 
are ſeldom Arches of Circles; that it is needleſs to adaptay 
Rules to the meaſuring them as ſuch; the curving ( 
Hedges and winding bf Rivers, &c. being to be account 
for by Methods more mechanick and diſcretionary, 
2. For an Illuſtration of the fame, we will ſuppoſe th 
Segment EabfHgecE, Fig. 21, were to be meaſure 
Tf we ſhould Work it as a Triangle, and call E H t 
Baſe, and þ e the Perpendicular, we ſhould make leß d 
it than it really is; for in ſo doing we ſhall ſupppoſe th 
Lines He and e F to be Right-Lines, whereas they cin 
outwards, and encloſe more Ground than Right-Lins 
and therefore, ſerve to make that Segment leſs than | 
really is: But to remedy this, it is beſt at H, upon the En 
of the Line E H, to raiſe the Perpendicular H M, fo mud 
longer at Diſcretion than the Line & e, as that the Tri 
gle EH M may be equal to the Segment E a Hg ech 
which will be if you make the Triangle g MH, whid 
you take into the whole Triangle, to be equal unto e 
Segment contain'd between the Line Eg and the Cum ef 
gec E, which is left out of the Field. For, if the Ti 
angle g M H taken in, be equal to the aforeſaid Segmel 
Ege c E left out, then is the Triangle E H M equal u 
the Segment EabfHgecE; and meaſuring the Tri 
angle is meaſuring the ſaid Segment, the Baſe of the ſal 
Triangle, vz. EU, which is the Sum of E a, a b, 0) 
aud gk en given ie ine Table 19.80, and the Per 
pendicular HM = 3.50, in order to find the Area d 
Content, as in Chap. V. Sect. 4. which fee, 
LL 
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There being alſo given the Trapezium E H I, with 


r 


| The Piece between the Right-Line x 45 the River, 
duced likewiſe into a Triangle by the fame means, as 
between the Right-Line E H, and the Hedge, making 
Perpendicular st ſo much longer than the Off-ſet s f 
the Right-Line x 7 may leave out ſo much at 20 be- 
ping to the Field, as it takes in between / and that bes 
bs not to the Field, and then ſhall the Triangle x 51, 
Equal to the Piece of Ground that lies between the 
ht-Line x q and the River. | +. £ 
. You have likewiſe the Triangle 4st and O, to caſt 
which compleats the whole Field, and then the caſt- 
of it up is all reduced to the Directions of Chap, Ve: 
the Products all added together, gives the Content of 
Whole Field required, See the Work as follows. 


OBSERVATTO N->s. 


When we ſpeak of the Perpendicular s ? being longer 
the Oft-ſet st, it is meant, that the Off- ſet s 7 is to 
h but to the Edge of the River; but the Perpendicu- 
is ſuppoſed to extend further, ſo that the little Tri- 
lc taken in between 7 and 7 may be equal to the little 
left out between the Right-Line i x and the River at 263 
let the Letter ? ſerve for both, to prevent confuſing 
Scheme with Letters. See Article 4. as above. 
. The Baſe 9 s and the Perpendicular or Off-ſet qt are 
given by Meaſure in the Table. See Article 5. 
Sometimes a little Labour may be ſaved by throwing 
Triangles into one; as here the Triangle q s# and 
might have been, without ſenſible Error, making gx 
Baie and gt the Perpendicular, but theſe Abbreviations 
he Work are molt naturally acquir'd- by a little 
Ce. ( | 
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4 200 2 R 
negſure, protract, and caſt up accurately, 
any Field, or incloſed Piece of Ground that 
is inacceſſible, by reaſon of Wood, Copſe, 
W/ar/ſh, or any other Obſtacle, without going 


unto the ſame. 


RULE 


TT ſometimes happens that you are required to Sur- 
® vey a Parcel of Land, where you cannot have the 
rortunity of taking Diagonals, nor perhaps of going 
pg the inſides of Hedges to meaſure them; then, in 
$ Caſe, you may (if you pleaſe). make uſe of Angles, by 
:furing round the outſide of the ſame, and finding the 
antity of every Angle externally, according to the Di- 
Mions preſcrib'd in Chap. III. Se. 6, and 7. which fee ; 
ere, by the Uſe of the Pole, and the Explanation of 
W. 7. with the uſe of the three Tables relating to Angles, 
will thereby find all the Angles fo plainly and exactly, 
t nothing of it need to be here repeated : Now the 
ples being ſo obtained, and the Sides meaſured exter- 
Wy, as above, they may be orderly brought into ſo 
il a Table as follows. „ 5 

2. But to perform the ſame Piece of Work with the 
an only, and without any regard to Angles, you may 
h greater Exactneſs and leſs Trouble, meaſure every 
, and place the Numbers in a Table or Field Book, 
before directed; but inſtead of one Column you muſt 
e three, viz. that on the Left-Hand for the Length 
gevery Side; and the other two, one for each Side of a 
angle raiſed from thence, - as may be ſeen by the Ex- 
ple in the Table that follows. Now to proceed, 
Mieaſure outwardly every Side of the Field, and 
orderly the Letters and Numbers belonging to each 
down in the firſt Column of the Table: As ſuppoſe 
begin at K, and find K L = 5. 50 Chains, and LM 
5.50 Chains; put them down ſucceſſively in the firſt 
= | Column 
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Column on the Left-Hand of the Table or Field 
accarding to the Form following. 

4. Having done this, begin again at what Angky 
pleaſe, ' and as you began and ended at K, it is he 
begin there again, and meaſure a certain Number of C 
from K in the Right-Line PK, continued ſomewher 
Q; fo that from Q you can fairly ſee the Angle L 
matter how it bears, or what Angle it makes at O. 
the Line PK Q) and then ſtop; then ſuppoſe K 

4.00 Chains, ſet K Q = 4.00 Chains in the 2d Cole 
of the Table, againſt K L = 5.50, which is in theh 
Column. | T6 


3 OBSERVATIONS. 

Nr, It is beſt, for avoiding Trouble, to make the 
Line from the Angle at K Q and L R, Cc. an even Nu 
ber of Chains; for you may ftop when you pleaſe, ah 
48 you are got a competent Diſtance from K, and in 
. 5 | | 

* Secondly, The Line K Q muſt be exactly in the firey 
Line PK continued, which may be found by ſetting 
your Pole at K, and looking backward and forward, 
the Right-Line by the Directions of Chap. III. Sec 
or it may be prov'd by looking back from Q. and if 
can juſt ſee the Angles K and P in one Station the Pi 
Qis in a ftreight Line with P and K. 

Thirdly, Proceed likewiſe to meaſure in a Right l 
from Q to L; which ſuppoſe you find to be 4.90, 
QL= 4.90 Chains in the third Column againft ! 
and K Q. as you ſee. | 
_ Pourthly, In the ſame manner, meaſure from Lin! 
Right-Line K L continued ; as ſuppoſe to R, where ll 
can well ſee the Angle M, which let be LR = 7 Chi 
ſet LR 7.00 Chains in the 2d Column againſt L 
which ſtands in the firſt Column. 

_ Fifthly, Again, meaſure from R to M, which ſuont 

Chains 70 Links, ſet R M= 3.70 Chains in the 
umd under QL = 4.90 Chains. 

. Sixthly, Then from M in the Right-Line L M ot 
nued, meaſure MS = 3 Chains; fet MS == 3.00 in 
2d Column under LR 5.00, and then meaſure 8 * 

12 »ol 


— 
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,ppoſe 4.3) Chains, ſet S N 4. 3) inithe-laſt Column uns 
s NM 3. 70. , Du cs ale auh bag g 

Fo Tie F 1938972 . * Des gie! 495% 2 Grade 
Note, You need. not leaue any: Marks at ibe outward 
.  » Angles Q, R, 8, &. | only and at them till qe ham 
ſet down the Length ofs the Lines that you meaſured to 
them, as K Q, L R, and M S, &c. and then 
meaſure from them to the next Angles, L, M, N, &c. 


- 


1 


S, venthly, According to the foregoing Directions, mea- 
re NT in the Riglit-Line MN continued,” which ſup- 
dſe 9 Chains, ſet NT =9.00 in the 2d Column, and 
Peaſure TO = 11.40 which ſet in the zd Column be- 
N | Cas 2i6s J 2d } 07 enen 
Eighth, In like manner proceed from O to V; in the 
dight-Line NO continued, making O V 5 Chains; ſet 
D V 5.00 Chains in the 2d Column, and meaſure from 
to the Angle P, which ſuppoſe:you find to be 5 Chains 
8 Links, ſet V P= 5. 78 Chains in the third Column, 
nd proceed to meaſure PW (in, the Right-Line PO con- 
Inued) 3.00 Chains, whicn ſet down in the 2d Column, 
d meaſure W K = 4.36 Chains, whichsſfet in the 3d 
olumn ; and then is your meaſuring finiſhed, and the 


L able will appear as follows. 


+ % 4 + 


— * *. IO tt. 
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how Os ye et oe 
£ GL Ob ChE ©. 
[LM= 8.60} LRD 5:061RM = 3.7 
MN = 4.355|M $=3:60'S N = 4.37 

NO = 12.29] N T= . co TOS TI. 
OPS 6:60 [FO V-=s 5.90 FP == 7.78 
E K 5.00 | PW = 23.00 WK = 4.36 


* 


Mathly, From the preceeding Articles and Table, as 
yell as Fg. 22. following, you will find, you have ſix 
ght-lin'd Triangles raiſed upon the fix Sides of the inac- 
tcilble Ground; and the firſt Side of each being limited 
o a Right-Line with its adjacent Side, the internal Angles 
che Field are alſo limited and obtained without coming 

| into 
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into the Field, or the Uſe of a ali 
' Angles, and done with as much Expedition, becauſe f 
Chain is kept going, and with greater Certainty of Try 

the three Sides of every Triangle being now given, x 
the protracting performed by the fundamental Propoſity 


„cc OOO 
Admit a Wood in the Form of an irregular Hexagon 


Figure of fix unequal Sides (vis. K LMNO pP, . 
is required to be ſurveyed or meaſured externally, with 
going into the ſame : Now allowing the particular Dine 
ſions to be as in the Table above: To know its true Fu 


or Shape, and alſo the Area or Superficial Content. 


r OE Bs 
Anſw. 12 — 2 — 39.52. 
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Faving fdumd by Protraction, as follows, the true Fon 
or Shape of the Wood, Sc. without going into the fa 
the Area or Superficial Content may be accurately four 
by drawing therein three Diagonal Lines, becauſe a i 
fided Figure, viz, PL, OL, and LO, which reduc 
into four Triangles, whoſe Area's are particularly fou 
as in the Operation contracted, according to Seci. IV. u 
VII. of this Chapter, which contain a ſufficient Variety! 
the Methods of Operation; and this being the ſame, it 
. needleſs to make Repetitions in this, but leave it toll 


Reader's Practice. 
Operats 
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th Operation aaa. en 


Ct. PEL =PL= 9. 400K »=3.80f 1.78 
2 =|L N==10.50 r 40 1.7850 
Triangles 3. PLN AP N=14:80|L x==7.00| 5. N | 

. 4. PON=[p N=14.80JO g=5.40l 3.996 
Li Sum = 12.7470 
3 P. Pa. „ e g 

Or 12 — 2 — 39- 52 for Anſwer, See x Fi 22. 

Pig. 22. | 


Protraction. 


1. To plot or lay down this Figure exactly, you are 
carefully to obſerve the Table of ety wherein is con- 
tain'd orderly, the ſeveral Dimenſions meaſured in three 


* vz. in the firſt is the Leng of each Side of the 
K k | Field 
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Field or Wood; the ſecond and third are the Lengyy 
of the Sides of the circumjacent Priangles : Or it my 
be ſufficient to find the Points Q, R, 8, T, V, and Wil 
without drawing the Lines of the Triangles PW, Wi BW 
Sc. they being of no Uſe after the Figure or Polygon 


2. In order to Protraction you are firſt to begin at ſoy 
Side, ſuppoſing it be K L firſt meaſured, and having dam 
a blank Line you Paper, viz, K L R, at any 
Length at pleafure ; then look in the firſt Column of tk 

Table for the Side K L, which you find to ve 5-50; k 
5. 50 from K to L, and draw the black Line K L, leavin 
the reſt of the Line blank or dotted,  _. ' 

3. Look for L R, which you find in the 2d Colum 
of the Table is 7.00 ; ſet 7.00 on the blank or obſan 
Line L R, from L to R, and mark the Point R : Tha 
take L M = 8.60 from che Table, which you find in te 

1ſt Column, and with one Foot of your Compaſſes in I, 

make with the other an Arch at M: Then, in the thin 

Column, take R M = 3.70 in your Compaſſes, and wil 

one Foot in R, croſs the aforeſaid Arch M in M, avi 

draw LM a black Line, for your ſecond Side, which ( 
before) muſt be continued ſtreight with a blank or obſcur 

Line, at pleaſure. 1 25 | 

4. Then find in the 2d Column of the Table, MS: 

oo, which being taken in your Compaſſes, and ſet fron 

M to 8; upon the blank or obſcure Line, making tie 

Mark or Point at S: Then taking out of the firſt Column 

of the Table the Side MN = 4.30; with that Extent, 

let one Foot of your Compaſſes be placed in the Point i 
with the other make an Arch at N, which being crob0 

with the Extent of N S, taken from the 3d Column d 

the Table, by placing one Foot of your Compaſſes in 3 
with the other biſect the Arch in N; then place one Fo 
of your Compaſſes in 8, with with the other biſect the 
Arch in N; then draw MN for your third Side black 
which may be continued further out at pleaſure. 

5. With the Extent of NT =9.00, make a Mai 
upon the laſt obſcure Line from N te T; and then, fron 
the 1ſt Column of the Table, take the Extent NO 
12.20, and 8 one Foot in N, with the other makt 
an Arch at O, which being again biſected with the Ex 


tent 


nt of TO = 11.40, taken from the 3d Column of 
ir Table; then, with one Foot in T, with the other 

ls the ſaid Arch in O, and from N to that croffing, 

w the Side N © black, but contihulagy a the 
t of the Line ſtreight, as before. 

6. Take next from your 2d Column the Extent of OV 


fone d, whick being ſet off from O to V; then, from the 
an de, ras ut of the de OP 8 a 
te vith one Foot of your Compaſſes in O, make with on 
th am Arch at P; which being again biſected with the 


«tent of UP 7.78, taken from the gd Column; then 
AI th one Foot in V, with the other eroſs the Arch at 
i to that eroffing, dra in black the Side O P from 28 
| P, which muſt (as before) be continued . freight from 


m 

ur WP obſcurely to W. 

a 7. Wich the Extent of PW = 3:00, taken from the 
te 3 let it be laid down ne from P to W 
ben, with the Extent of the Side PK = 5, oo, with * — 
u dot in P, make an Arch at K; which being again biſect- 
ß from the Point at W, with the Extent of W K = 4.39 
u len from the 3d Column ; then from P to the ſaid croſ- 
dw, in black, the Side P K 5.00, and then the 


eragon or Figure of the Wood, vis. ALY Ofs is 
Wus finiſhed by Protraction. 


n N. B. That Side taken the 77 A 
le the Table, 242 down in a fon Line, there mi 
" likewiſe in a freight Line from thence, be laid down 
k in a blank or dotted Line, the next Extetit, taken ur- 
derly from the 24 Colunm, beginning always with the 
24% Number in that Column, and then, afterwards 
the very next Side being taken from the firſt Column 
and laid down, let it be biſefted always with the 


Extent of that Number in the 3d Golutat, which 
Hands exattly. again/t the laſt ther E RO” down 
) 1 the leon. 
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© 8 15 4448 FLOP 2 2 a | 1 3 8 kt) : 1 10 
Reaſons why this Method of Surveying by the Chain on) 1 
Se accurately effeted, round the ' out-fide of any M 
Marſh, or other Incloſure inacceſſible, as well as when u 
3 wardly performed. | "RBC 26: R915) 2m Farr ni 


© Notwithſtanding you may proceed, as before, to oy 
tinue the Line PK out to Q, and upon it ſet off K Qs 
4.00; and then, if QL = 4.90 in your Compaſſes, vill” 
not reach exactly from Q to L, there is probably fy 
Error in the protracting; but this is but like a School Byy 
proving his Queſtions in Diviſion or Multiplication; fx 
a little Practice and Care will render that ſuperfluous Wat 
needleſs in one, as well as in the other: For the Sum 
all the Angles being limited to a certain Number of 

it will follow, that if the five firſt be right, the ſixth auf 
be right of courſe, and if all the external Triangles be la 
down true, the internal Triangles of the Hexagon can 
err: For in every external Triangle the three Sides u 
given, to lay it down by the Problem, therefore the Ai 
gles cannot be falſe; according to Eucl. Lib. I. Prop. u 
and in every one of theſe Triangles, one of their d 
is in the ſame Right-Line with one Side of the Hexan 
by Conſtruction : Therefore the two Angles (ſuppoſe KLUM 
and RL M) ſhall be equal to two Right-Angles, Zul 
Lib. I. Prop. 13. therefore, if the external Angle (up 
RLS) be laid down true, the internal Angle K LM 
true; and the ſame is to be underſtood of all the reſt of ay 
Polygon; all the Angles of the Polygon, being limited yi 
the external Triangles, which are laid down only by ti 
excellent Problem firſt mentioned, without taking 2 
Angle by the help of an Inſtrument. | 
I I have added the above mentioned Demonſtration i 
the Satisfaction of the more learned part of mankind ; lat © 
this Method ſhould be diſputed, which is ſo true and exe 
ditious, if well underſtood, and is grounded upon the fur 
damental Problem; and fo fully anſwers the Title of bein 
performed by the Chain only. 
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1. Note, what is meant above by blank Lines, is Lines 
wn upon Paper or Vellom with the Point of a pair of 

ompaſſes only, without Ink; but in drawing or lobe: 
or caſting up, it may be done as well upon a Slate, ar ra- 
her better, becauſe the Slate will not ſhrink ; and hence: 


— 


{ * 


he Perpendiculars, &c. may be truer taken. 
2. When you have done protracting, you need not re- 
ard any of the Points of the external Triangles, as QRS, 
F.. nor any of their Sides, viz. RL, RM, SM, SN, 
c. they being only helpful in protracting the Polygon, 
t being no Part of the Figure, are afterwards entirely : 
ele. r Tr Tp 
3. For the ſake of thoſe that would project or prove 
Weir Work by Angles, obſerve, that the Sum of all the 
Ingles of any Poligon whatſoever, is equal to twice as ma- 
Wy Right-Angles, abating four, as there are Sides in the 
Polygon, let the Sides or Angles be equal or unequal.” 
Wence, in a Hexagon all the Angles are equal to eight 
Kight-Angles, or 720 Degrees, &c. Ro : 


S ST 


ow a Manour or Lordſhip, or any Quantity of 
of Ground conſiſting of ſeveral Encloſures con- 
| tiguous to one another, may be accurately 
ſurveyed, protracted and caſt p in Particu- 
lars, as well as in the whole, © 


| | NUL | 8 
HERE needs not much time to be ſpent in this 
Section, becauſe let every Field, in any Lordſhip or 

enement, be of what Shape or Form it will, it cannot 
Pig of ſome of thoſe already treated of, in this, and the 
n Chapter preceeding; and therefore, inſtead of repeat- 
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go2 Of Surveying &y the CHAIN, 
ing Directions for doing it, I need generally do no mo 
than refer to the 8 Seftiom, where the ſame is i 
ready taught : Only this is to be minded, that here is ny 
only {ingle Fields. to be meaſured, but care js to be take 
how they join to the adjacent Field, in order to the m 
ping them true ; but in Land that lies adjoining one F 
to another, there is this Advantage to the Surveyor, k 
ond proeying ſingle Fields, that haying meaſured all th 
des of one, you have commonly meaſured one Side q 
Ke or more, of the reſt. As for Inſtance, If you beg 


- 


w 
meaſured one Side of the Field B, and part of a Sided 
the Field C, alſo a Side of the Field D, and a Side of th 
Field E; and may, with a little Forecaft, fave the Labu 
of doing them over again, if you proceed, as follows, 


ith the Field A, you have, when you have finiſhed th 


II. Having drawn the rough Sketch of it, as forme 


directed, ſuppoſe you begin with the Field A, you han 
the Hedge @ © w curving inwards, which you are to m. 
nage as in the curve Hedge Hm O, Fig. 21. Se. IV. ai 
the reſt, being ſtreight Hedges, their Particulars will ; 
| pear in the Table on the Left-Hand of the Margin, f 
caufe you are in this Place imagined to have meaſured again 
the Sun, ſeeing all the Remarks in the Hedge, or beyon 
it, ſtand conveniently on your Right-Hand, therefore jo 
are to place your Dimenſions on the Left ; and then, 


Ch. L. 
a E 12.80 
13.40. Hedge gb. 
5 2.40 
dz $5.50 , , Hedge. 
g = 2.00 | 
e 2.00, , X#W = 3.40 
xc = $5.10... Stile. 
47.30 
ab= 19.20 the Diagonal. 


Fiſt, Begin at a, and meaſure as, eb, b d, &c. Wi 
ſet them down orderly, as you find them. 1 
: Secendly, Obſerve, as you go along, that at 5 there! 
Hedge in the next Field, on the Right, which mark 
the Table on the Right-Hand Side, as you ſee the Hedgrf | 


— 
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ad regard” that no more at preſent, but proceed to mea - 


Jo meaſure 2 g and g x, and at x take natice of, the Off- ſet, 
which being on the Right-Hand, place it bn the Right- 


Fil Hand of the Table (as you ſee): and go to c, where there 

eng a Stile, as above; and ſa proceed ta q, where there 
Ich being no Remarks, you have nothing to write on the 
Ee RNight-Hand. 


Thirdly, When you come at A, meaſure the Diagonal 


Ky b, and then that Field is done, and -alſa the Hedge eb of 
e the Field B, 4 == * 
th Furthly, Then go into the Field B, and if there is a 


Stile at Y, meaſure from the Angle h to the Stile at h, and 
o by qr, &c. and when you come at e meaſure the 
Diagonal e, and this Field is likewiſe finiſhed for as it 
Wis all freight Sides, there are no Off- ſets to be accounted 
for ; and then the Table will appear as hereunto annexed. 


qr == 13-30 
7 8 12. O 


e q = 20.50 Diagonal. 


B, it is moſt convenient to go with the ſun; for going 
in at h, near the Angle b, if you would. go againſt 
the ſun, you muſt meaſure, b e quer again, which was 
meaſured befare in the ather Field A; but going with 
the Sun to q, &c. you end at e; and then meaſurt 


Field'C, where you may ge in and begin with that 


Field. 


Ss £/tby, In procceding farther, it is now neceſlary to go 
aint che Sun, as from g to 3, & c. not only for going 
Lagainſt the Sun, when it can conveniently be done, but 
because 9 5 is already done in the other Field. | 


f 


NM 


ad the Off-ſet IK, as taught in the Sectju following; 


Note, 4s before hinted, in ſome Caſes, as in this Field 


Meaſure 4 G and the Off-ſet G H, alſo.G1, 


the other Side, which mark as you ſee in the Table, and 


— 


the Diagonal Line e q, brings you to the Corner of h : 


— 


— nco9d 
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0 S0 of Surviying by the C ain, 
and, the fame Rule, meaſure the Curve Road 8 My 
2}, a 174 and bring them into the Table, as beſore i 
rected in [the faid bean firſt named, W 
the Field C, will Hand as follows, 


Cb. L. | | 05. L. | 
= 4-50 GH = 2.56 
2:00” {I K =" we 
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| 5 Seeed, Having nleaſures the Field c, dene 2 
to D, where poing into that Field, you obſerve that i 
being already meaſured, you are then to come to 2, ad 

meaſure 2 & = 4.80, and þ FR=$,70, and the Diagonl 

FZ = 7.60, and place them likewiſe in the little Table a 

the Right, as you did 15 reſt; 3 Fd, and dz were mealun 


before. a 
a: e Sten . 
F 
5 1 70 


& 


5 ws th — ww nn 


| Pie, Proceed | next to N ioafiide the Field E at 2 or 
and meaſure &, & v, vw, and 10 z, and the Diagon 
2 , and K them be alſo placed as in the Table adjoi 


ing. 
a mare . cl E. 
0 5 0 N. 2 Z = 4.80 1 © 
'k& == 5.60 i Je 
S = 3.40 F 
: · w, = 10.30 Go 
10 = $5.00 
+ @'V. =. 10. 60 


Tat, For the Field F, you have ready the Sides / 


. and #&, and the Partitions of each Side of Wy | 
a dju 


O Surveying by the CHAIN og 
by Diagonals, the Angles f and & are determined, 
and ſo you have nothing to e. ar but the Side ? &, which 
being a Range of Houſes, they muſt every one be meaſured 
| ſeparately A a | A 


Ch. L | 

: Froeh x 0 the Eaſt End of the Houſe = ©. 95 | 
Thence to the Eaſt End of the Dairy = 0.70 
Thence to the Eaft End of the Barn = 1. 20 
Thence to the Garden Door 2 O. 90 
Tn ee ee jak; I; „90 


— 


| From : 00 &, 10 = s 


And ſuppoſe thaie_be 8 Pond or Spring | in the Field C at 
O, meaſure t O, which let be 1.50; meaſure likewiſe the 
neareſt Diſtance from O to the Hedge or Wall 72 t, as ſup- 
poſe 0.75, make a Mark or“ in the Hedge fr, To 
a Remark at the bottom of the Table of the F 40 


- 
wy 


o. wel Row 1 


Alſo by the ſame Rule you may inſert a Houle, a Tree, 
or any thing elſe that is worth notice, or proper to be ex- 
preſsd in a Map, either for Service or Ornament; and 
by the aforeſaid Rules any Land, of whatſoever Form, 
may be meaſured in order to be protracted, caſt up, and 
{ mapp'd; proper Directions for all which, * follow in 
| their Order. 


E . 


There is a certain Manour, or Lai whole Parti- 
culars, when ſurvey'd, are found in the Operation contraft- 
ed, with its Explanation: To know the Area or — 
ficial Content of the whole in Acres, &c. 


|; wth, - KR. | & | 
| 440.6 3 — 17. See Hg. 23. 
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it will reſemble the Form of a Trapezium, vis. a e dg, 


of Surveying by the. Cu Al Ne 
N. B. 71er the Nad of the Baſs ani 


er 


= giume for each ES peztum and Triang it fer 
the double Aua, w — Comet fal. 
at abouo. e NOPE: Wk 


7b ee 1285 every * the erer 


| ET wal en 


A. Wheat Field — 16.37 S0 16: 12 20 p 
B. Horſe . = 17.352750 222 17 & 21 4 p 
C. Home Cloſe — 3 65600 20: 2: 25 
D. The Orchard == 2.850 2: 3: 16 
E. Calves-Cloſe == 4.49600 FE : 4 11: 39 
F. The Own 65. een, 2 2123 EN 


ue DM r 


Total = 6% : 3: 1 


[The whole is 64 FORE 3 Roods tad. 17 Perches z and if 
Thad continued it to ſeveral hundreds of Acres, it would 
have been but a Repetition of the ſame Work or Method, 


which is needleſs ; for in this and the Vih Chapter preceed - 
ing, you have all the Varieties that can Land Occur in 


the Practice of W N or caſting up "9 


E aplanation 


I, For the more cndirly proceeding, we will zin with 
the Field A, which being protracted and mapp'd as follows, 


whoſe Diagonal a 4 = 19.20, being meaſured in the Fi 


and accordingly inſerted in the Table or Field Book, 


with the two Perpendiculars let fall from g and # reſpec- 
tively, upon the faid Diagonal Line à d, their Sum is 


15.80; which being multiplied by half the Diagonal, or 
common Baſe, the Product is 15.16800 Acres, for the 


Content of the Dan ſought, as in the Operation 


contracted. 


2. The Triangle, vix. g W, belonging to the ſame 


Field A, hath its Dimenſions found in the Table, wiz. ex 


= 5.10, and x g = 2. oo, whoſe Sum is the Baſe eg = 
7. 10 


yu 
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156.3750 Acres for the whole Field A. 
Then for, the, Field B, the Diagonal, or comm 


17.527 50 for the Content of this Trapezium.— Then for 


| Bale, vz. 2 f= 7.60, being multiplied by the Sum « 


\ 


98 1. AI 8 l 68 DN e i) 
508. Of Surveying by the CHAIN, 
2 its half being 3.55 which being multiplied by th 
erpe cular X00 == 3.40, the Product is 1. 20700 
e for the Content of the Triangle ſought; which 
ing added to the Area of the Trapez ium laſt give 


„diz. eq= 20.50, being multiplied by the Sum & 
the two Perpendiculars or neareſt Diſtance from & to the 
Baſe 9 = 9. oo, and from er to the fame Baſe = 8. 10 
whoſe Sum is 17.10, and the Product the double of th 
Content, whoſe half is 17. 52750, the Content of th 
Figt B. abr cο 01} vmoH 

4. For the Content of the Field C, you are firſt to find 
the Trapezium 5 St, by letting fall two Perpendicylin 
from the Angles ꝙ and t upon the common Baſe 58 
18.80, which being multiplied by the Sum of the, Perpen- 
diculars, viz; 19.00, and half the Product taken, give 


the Triangle 38 K, the Baſe, viz. 9 8 = 13.60, being 
multiplied by the Perpendicular IK 2.70, and half « 
that Product being taken, diſcovers 1.83600 for the con- 
tent of the faid Triangle Again, for the other Triangle 
uix. St M, the Baſe St=12.00, being multiplied by the 
Perpendicular L M= 1.60, half of that Product, vn 
o. 96000 Acres is the Content of the ſaid Triangle. Hence 
the Sum of the three particulars, namely, one Trapeziun 
and two Triangles found in this Article, v:z. 20.6560 
is the Content of the whole Field C. 

5. Then for the Field D, the Diagonal, or common 


the Perpendiculars, via. d and i, to x f= 7.50, half tie 
Product, uiz. 2.85000 Acres, is the Area or Content di 
the Field ſought, ? 

6. The Field E being a long Slip, with an inward An- 
gle at &, it is beſt to divide it into two Parts, by a Lin 
drawn croſs the Field from #, as the Line In, and meaſure 
it at twice; then it follows, that the common Baſe 0 
or Diagonal Line, viz. zn = 6.80, for the T rapeziul 
20 An, being multiplied by the Sum of the Perpendiculaty 
viz. 7.40, being w and E, let fall to z u, gives the doubt 
Area, whoſe half, viz. 2.51600 Acres, is the Content of 
the firſt Trapezium ſought, —Again, the Dingonen , 

| e comm 
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common Baſe, viz. 4 v b. oo, for the other Trapezium, 
uz. & vi}, being multiplied by the Sum of the Perpen- 
diculars = 6.60 (viz. n and &) let fall from their Angles 
vpon the Baſe 4 v, the Product is the double Content, 
whoſe half is 1.98000 Acres for the faid Trapezium 
fought : Hence the Sum of both, viz. 4.49600, is the 


Content of the whole Field E. Po 

Laftly, For the Yards, Gardens, and Ground, the Houſes 
ſtand upon, included in the T'rapezium marked F, let the 
Diagonal F &, be drawn, and upon it let fall Perpendicu- 
lats from the other Angles and t, which, when meaſured, 
will be found to be 5. 00, and 3.70, whoſe Sum is 8.70 z 


bach being multiplied by the common Baſe (viz. f& = 
ed) half the Product is 2.95 800 Acres, for the deſired 
Content of the Trapezium F, as above. FE > 
; 1 practical and uſeful Obſervation, 

Note, if a woody, or otherwiſe inacceſſible Piece af 
if WE Ground, be encloſed on every Side with open and clear 
Land, you need only meaſure and plot the circumjacent 
N Land, and the encloſed Piece is alſo done: As ſuppoſe the 


ield or Piece of Land D, g. 22, were fo inacceſſible; 
Het if the Fields A, C, F, and E, by which it is ſurround- 
Wed, be clear and paſſable, the Field D is alſo meaſured, as 
bon as they are done; for in the Field A, we mark'd 
the butting of the Hedge I x at z; and in meaſuring the 
Feld E, we likewiſe take the Hedge 2 x; and in meaſuring 


be Field F, we get the Hedge +; and in meaſuring the 
eld C, we have likewiſe the Hedge /d of the Field D; 
te end if the Diagonals of the Fields you meaſure be carefully - 
of W**0, it is impoſſible there can be any Error in their An- 


e, and if they be right, the Angles alſo of the inacceſ- 
ble Piece will be truly adjuſted : And therefore, it is ne- 
llary when you ſurvey a Lordſhip or Manour, to obſerve 

refully as you go along, what Hedges in the adjacent 

Feld abuts upon the other Side of the Hedge that encloſeth 

De Field you are meaſuring, and at what Diſtances, c. 

Pbich being carefully mark d in your rough Draught, as 

ou go along, may fave a great deal of labour, when you 

me to ſurvey the next Fields, there being continually, 
this means, ſome one or more Hedges or Sides 7 Ar 
| ie 
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Field dene before you come into it, exvept only the ff 
Field where you begin. 


When you have meaſured your Lordſhip or Matiby; 
as before directed, and brought the particular Dimenſoon 
thereof into a Table, you are next to find the true Form, 
Figure or Shape of the ſame by Projection, as follows: 


nd, 5 

At, Suppoſe you begin with the Field A, as' you di 
W's of was ſurvey' d, and its Dimenſions eter ev its 
certed or noted down in your Table or Field Book; thei 
proceed to protract it, according to the Directions d 
See. IV. in this Chapter, ſeeing it is partly bounded of 
limited by a curved Side or Hedge on the Right-Hand: 
Then it follows, that the Diagonal à d, and the Sides 4: 
and ea being given and laid down, you thereby obtau 

the Triangle a de, according to Chap. V. Se, 4. oy i 
with this Difference, that ad muſt be made a prick 
Line, becauſe it is no Hedge, but only a Diagonal, t 
of no Uſe after the Field is protracted. In like mannes 
and by the ſame Rule, lay down the Triangle a'd yg, tht 
three Sides being alſo given, viz. @ d, a Side of the othet 
Triangle; alſo 4 z and z g added together, for the Side dj; 
likewiſe g x, xc and ca, in one Sum is the Side g 4, th 
— the Trapezium finiſhed, as in the Map, Hg. 28. whid 


Secondly, Find the Side de, by adding e b and 6 d bv 
ether, their Sum is the Side e d = 15. 80; then upon tit 
ine ed, ſet off eb== 13.40 from e to h, and mabe i 

Mark at 5 (thus “) for the End of the Hedge of the F. 
B, when you come into it; alſo from 4 towards g ſet . 
= 5.50 ; and becauſe you likewiſe ſee in the Table Hag. 
make a Dot or Mark at z; then from g ſet g & = 2.0088 

in the Line ge; and becauſe in the Table, againſt on 
and on the Right-Hand, you ſee x w = 3 40, ſet 340 
from x perpendicular to ge a, it will extend to to, the Ut 
ner of the Field; then from x, ſet xc = 5. 10, and = 
7. 50 from c to a; thenisaedsg wes the Points ts 
Hedge is to paſs through; and becauſe in the Table again 
4 5.10, you ſee on Right-Hand: [ Stile] — 


4 
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at at C there is a Stile in the Hedge on the Right; mark 
that, as you ſee at C, and the Field is finiſhed, . 
de Hedge e of the Field By and the ather three Sides of 
Wie, vir. £79.79 and by which added to hb makes the 
ie q &, and 9 en all which you have in 


be little Table to Field B; it is to be protracted as a Tra- 
u aium by the Ditestions of Ghap, V. Satt. 7, which fee, 
wh Win order to prevent any farther Repetition, relating to the 


' WPecrformance thereof. . mon 5 e b of ths 

Furthly, In protracting the Field B, you have alſo done 
the Hedge 9 © of the Field C, and alſo 6d, a part of the 
whole Hedge & 4 f t; the Trapezium 9618 may likewiſe be 


End LM are to be laid down by Sed. 4. of this Chapter, 
Sto which I refer the Reader to avoid Repetition, and then 


„, have protracted the curving River q HK S Me fd hq, 
OW hich is the Field C. | 


Fifth, In like manner, you have the four Sides and 
Viagonal of Field D given, to lay it down as a Trape- 
Wium, as you ſee in the Table to Field D; only obſerve, 
What the'Side dz is to be found in the Table of Field A, it 


Peſore; as for the ſame Reaſon, the Side d ; is to be found 
Wn the Table to Field C. 

Sixthly, By the fame Se, VII. protract the Field E it 
Wt having no Curves nor Off-ſets belonging to it, and the 
£1 . being put down in the Table referring to it 
Park d E. 1 
Laſih, When this is done, you have alſo laid down 
Wiree Sides of the Yard or Garden F, in which you need 
Wot mind any Diagonal as 2 4, or the like; for if you have 
Ween exact in all the reſt of the Triangles in each Side of 
the Angles of this cannot miſs of being right, the Sides 
Peing already laid down, and the Side f & being included 
the Sum of the Particulars of the Wall and Front of 
Nouſes, as in the Table of F. 
Obſervations very material and uſeful. 

1. Note, In the Survey of any Manour or Lordſhip 

WF "cre there are Houſes, Yards, Gardens, Orchards, or 
tier ſmall Encloſures, it is beſt to begin with the large 

open 


In laying down the. Field A, you have alſo done 


aid down by Seti. 7. abovelaid ; and the Off-ſets G HI K 


Wcing a Part of a Hedge of the ſame, which was meaſured 
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it is beſt to meaſure on every Side of them, and they a 


(mall that there is not convenient room to uſe a Chain, 


: ceeding Sectiont leads the way to the Operations, Explan 
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open Fields, and if the Ground lie contiguous to 
Houſe and Gardens on two or three Sides, as here it do 


then meaſured without coming into them; for it of 
Happens, that by reaſon of Dunghils, Ponds, Garde 
Stables, &c. that may be in the Yard, or behind d 
Houſe, you cannot come within to meaſure them; jy 
when the Square, or whatever other Figure it be, th 
the Yard or Gardens are contain'd in, is encloſed, x 
all its Sides meaſured, in meaſuring the Ground round 
any Pond, Out-houſe, c. may be put in its proper pla 
by meaſuring with a Pole, where the Diſtances ar iſ 


2. Altho* the Rules and Examples in this and the jy 
tions, and Protractions, which occaſions them to be ot 
ly placed in this Eſſay ; yet nevertheleſs, the Figurea 


Protraction of each muſt likewiſe be duly regarded, fu 
the latter is the Foundation of the former. 


Pg. 23. The Manour of a certain Gentleman in Kai 


«44s CO Rom 


gi %% % ẽœFEJn emo unnnrt „„ „%% % „ „ „„ „ „„ ee . 
3 75 


he) - 
— 44 #1; 


9 9 1 
* 


ow to place any Houſe, Pond, Tree, or any 
thing remarkable in its true Situation in a 


| | Feld to be mapp d. 


RULE. 


AVING ſhewn in the laſt Section, how Fields, 
Gardens, Orchards, Buildings, &c. may be accurately 
Wurvey'd, protracted and mapped, we ſhall now briefly ex- 
Wibit a Method for the right placing any Houſe, Pond, 
WI rec, Sc. in the Map. And, | 
I. In meaſuring or taking the Dimenſions of the Field, 
herein the ſaid Houſe, EFc. is found, make a Mark as 


nt the Place or Situation of the faid Houſe, &c.. in the 


ield; then from the ſaid Mark, unto each of the two 


Peareſt Angles, let the Diſtance be exactly meaſured, and 

Wccordingly noted down in your Table. Ms 

II. The Dimenſions being thus meaſured, and placed 

k pon their reſpective Lines or Sides in your rough Draught, 

r otherwiſe inſerted in your ſmall Table, as above, you 
Pre then prepared for Protraction as follows. 


Example. 


Admit there is found in the Field B, Eg. 23, a Houſe, 
hich your Table or rough Draught repreſents to be at T, 
put in your Map, the true Situation thereof ſhould be at 
No- ſuppoſing NP to be a ſtreight Line, near the 
Nerv, and that the neareſt Diſtance between N and R, 
hen meaſured is 2.60 Chains, and likewiſe between P and 


3.50 Chains: To know exactly the Point R, where 


the Houſe muſt Rand. 


Avfw. See Field B, in Hg. 23. 
Explanation. | ü 


W The Rule and Example above is ſo particularly plain 
1 ealy of themſelves, that there need no farther Explana- 
ns if the Work of Protraction is but duly obſerv'd. 

| | | LI Protra gion » 
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t do Sex 2 


ear as you can, in your Table or Field Book, to repre- 
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| Protraftion, 


This Example above, or any other of the like kin 
may be readily plotted by taking between your Compaſy 
2.60 Chains, the meaſured Diſtance between N and}, 
and with one Foot in N, make an. Arch at R; thy 
likewiſe, taking from the ſame Scale of equal Parts, th 
Diſtance of 3.50 Chains, and, with that Extent, croſs th 
Arch Rat R; and at the Croſſing of the faid Arches, « 
Point of Interſection, is the Place where the Houſe a 
Pond is to be ; which, by Illuſtration, will more evident 
| _—_ in Sect. VI. of this Chapter, and Fig. 23. whid 


N. B. That if the meaſured Diſtance had been tin 

From the two angular Points p and q, inſtead if 

and P, to the Mark at R, the ſame Effect had ba 
produced. ; 8 | 


os PI . 
8 Y, VII. 
How to enlarge or diminiſh a Plot given, d. 
cording to any Proportion required. 0 
the Method of reducing a large Plot of Lai 
or Map into a leſſer Compaſs, according i 
any given Ratio; or, E contrario, how 70 th 
large one. | 


RU] - W 
J. T HIS uſeful Problem may be variouſly performs 
as well as generally comprehended in the follov 
ing Directions, viz. | 
Firſt, According to Hg. 24. divide one of the dt 
given (viz. A B) in Power, as L to K, in ſuch ſort, th 
the Power of A F may be to the Power of AB, as L 0 
Secondly, Then from the Angle A, draw Lines to n 
Point C and D; that done, . by F, draw a parallel Li 
to BC, to cut AC in G, as FG. Tk 
: 


* 
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Thirdly, Again, from G, draw a parallel Line to BC, 
cut A D in H. 8 | 


AE in I; fo ſhall the Plot AF GHT be like ABCDE; 


Ida in Proportion to it, as the ſame Line L to the 
ben Line K, which waserequired. | 

th II. But if the leſſer Plot were given, and it were re- 
red to make a greater in Proportion to it, as K to L; 
ben you are to proceed thus 

erf, From the Point A, draw the Lines A C and A D, 
«lt any convenient Length you pleaſe: Alſo, increaſe AF 


d AI by a blank or abſcure Line. 


„which ſet from A to B; then by B, draw a parallel 
ine to FG, to cut AG in C, as BC. 
ird, In like manner, from C, draw a parallel Line 
d GH, to cut AD in D, as CD. | 
Lafth, A parallel Line from D to HI, as D E, being 
Wrawn to cut AT, being increaſed in E; fo ſhall you in- 
Wlude the Plot AB C D E like AFG HI, and in 2 — 
Won thereunto, as the Line K is to the Line L, which 
Nas required. | | | 


P 


Example 5 


uced, diminiſhed or made leſs, in ſuch Ratio or Propor- 
n as L to K, or 10 to 30: To know the Figure or 

hape of the leſſer or ſmaller Plot. e 
Aſu. The Figure AF GH, which ſee, _ 


Example II. 1 


Suppoſe there is given a plot or Map, repreſented by the 
ſer Figure A FG HI; and it is required to have one in 
e ſame Form or Shape, as well as Content; which 
all repreſent the larger Figure ABCDE, and bear ſuch 
portion thereunto as K to L, or 30 to 10: To know 

e Form or Shape of the ſaid Figure. . 
w. AB CDE. See Hg. 24. 


21 Fig. 


Lofty, From H, draw a parallel Line to DE, to cut 


Secondly, Enlarge A F in Power or Proportion, as L to 


Let ABCDE (Fig. 24.) be a Plot given to be fo re- 
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Fig. 24. 


2 . Oey 8 4 DON TO YES * 


Other Methods variouſh performed. 
. 


Beſides the general Method preceeding, there are ofit 
ways very practicable as well as rational: And, 

1. The beſt way is, if your Plot be not over lig 
to plot it over again by a ſmaller Scale: But if it be ſo lay 
as the Map of a County, or the like, the only ways 
compaſs in the Plot with one great Square, and afterwai 
to divide that into as many little Squares as you ſhall 
convenient, in order that one of thoſe lefſer Squares 

. comprehend ſomething remarkable, as a Church, Ha 
I or any other thing accidental as well as 
terial. | | 
2. Alſo make the ſame Number of little Squares 
a fair Piece of Paper by a leſſer Scale; ſuppoling thi 
20, 30, or 40 Diviſions to an Inch, according to the y 
portion given: This done, ſee in what Square, or Paal 
the ſame, any remarkable Accident falls, and accoranhe; 
put it down orderly and exactly in your lefler Sau 
and that you may not herein miſtake, it is a good | 
to number your Squares both ways, as well as to dot i m 
Lines, according to the nature of the Figure given, . 

perform'd by the Artiſt ; by which means the fame! 

be particularly illuſtrated, ſeeing this ſmall En" 
will not admit of the Performance. 80 
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Admit there is a Map or Plot of Land, (viz. A BCD) 
made by a Scale of 10 Chains in an Inch; but it is found 
jeedful to reduce the ſame into a leſſer Plot (viz. EF GH) 
f 30 Chains in an Inch: To know how the ſame may bg 
curately performed according to Rule II. Nr Nay 


N. B. This Problem may likewiſe be performed by certain 
Scales, or Rulers purpoſely contrived, whoſe Uſe and 
Application is recommended by Mr. Rathborn, Mr. 
Holwell, and others ; but as the former Methods ex- 

| hibited as above, are demonſtratively rational, ſo they 
ſeem to me more preferable fir Exattneſs: However, 
Tryal and Experience is the beſt Satisfaction. 


* ” A * * g * 7 * 


S Ee T. IX. e e 

How a fair Map of any Lordſhip, Manour or 

| other Eſtate may be accurately drawn, and 
afterwards adorn d with proper Colours and 


> 
* 


other Embelliſhments. n . 


RULE 


HAT this Work may be accompliſhed with all ima- 
* ginable Plainneſs and Conciſeneſs, we ſhall, Fiyſt 


ow the Velum or Paper may be prepared for drawing upon. 


G . Maps may be accurately drawn upon Vellum, eſpe- | 


ally, when the Skin is ſo large as not to need any Aug- 


Fentation; and in its Nature ſo white and clear from 
Preaſe, that it may want no other Preparation, than only 


© rubbing it occaſionally with a little Pounce, in order 
make the Pen flide freely, and keep the Ink from run- 
ing or ſpreading ; which will ſtill be more effeQual, it 
little Piece of Gum-Arabick, og white Sugar, be diſſol- 

. ved 


then put Water to it, by little and little, keeping it ſtinig 


- 
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ved in your Ink, in order to prevent it ſinking, and giving 
a handidme Glofs,” !) ag | 

II. When. Maps are fo large as to require Roles an 
Ledges, then it is moſt convenient to draw them on ſtrong 
fair and white Paper paſted upon Canvas, as follows: i 
 I/7, Let your Canvas be well ftretched upon a TM 
o Door, pulling it tight from one Side and one End to th 
other; and nailing it round about the Edges with ml 
Nails, to keep it ſmooth and prevent it from ſhrinking; 
always taking care, that your Canvas be larger than ja 
intend the Map to be, that you may the more convenient 

ly cut it ſquare, after it is finiſhed ;. the Holes that th 
Nails made being clearly cut off, and the Edges of th 
Map thereby made ſtreight. - „ 
2a, Take half a Pint of Flour, or more or leſs, a 
cording to the Quantity of Paſte, your occafion requirs; 


"XL % 


till all the Flour be wet and tiff, or hard like Dough 
For this is the beſt way to break the Lumps, and prema 
any dry Knots being in the Paſte ; then put more Wat 
gradually to it, and keep it ſtirring till it be almoſtg 
thin as Milk; which done, ſet it upon a gentle Fin 
keeping it continually ſtirring, and let it boil a quam 
of an Hour, or half an Hour, more or leſs, as you hat 
it ſtrong or weak; and then take it off, and when iti 
cold it is fit for uſe, | | be 
34h, Then with a Bruſh for that purpoſe, ſpread ra 
Paſte upon the Canvas, beating it in, till the Grain be 
the Canvas be all filled up (for this, when dry, will pt 
vent the Canvas from ſhrinking when it is taken off f 
Stretch) and then, having cut the Edges of your Fax 
Kreight, paſte one Side of every Sheet, and lay it up 
the Canvas Sheet by Sheet, joining to one another, or rad 
ing over one another, till you have covered all the & 
vas intended for the Map. x 504 arc 
Au, If you happen to uſe ſtrong Paper, it is beſt to 
every Sheet lie five or ſix Minutes after you have laid di, 
Paſte upon it (and in the mean time, you may be la 
the Paſte upon more) for as the Paſte foaks in, the P 
will ſtretch and may be better ſpread ſmooth upon c 
Canvas; whereas, if it is laid on before the Fl | 
N c moiſt 


\ 


moiſtened the Paper, it will ſtretch aſterwards and riſe in 
Bliſters after it is laid upon the Canvas. | 


L/, The Paper being thus paſted and throughly dried, 
tis then fit to draw upon; but it is beſt to be dried in 


the Sun, or in a dry Room, if Time permit; but if in 
Ine Winter Seaſon, or for want of Time, the help of the 


ny ſcorching Heat. 


„ — * I" — 


D 
7 you caſt up the Land by. 


| K 
AVIN G in the laſt Section ſhewn the Method of 


- 


e ſhall next ſhew, how any Draught truly protracted 
ay be fairly and beautifully mapped, with all imaginable 
Exactneſs and Facility. And, 3 
L. If the fair protracted Draught be done to the ſame 


de; then, in this Caſe, you are to lay carefully the pro- 
racted Draught upon the Vellum or Paper you intend to 
Iraw the Map upon; and with ſmall Weights here and 
dere upon it, keep it from moving: Then, with the 


be Lines of the protracted Draught, prefling ſoftly, that 
e Impreſſion may appear on the Paper you are to draw 
the Map upon; and having trac'd all the Lines, take off 


ines in the Map, which being traced over with a fine 
ard Pen and good Ink, you * 


to i ut-Lines of the Map, and may proceed to colouring and 
ding other Ornaments, as ſhall hereafter be directed. 


IT. But in caſe you are confin'd to a leſſer Scale for Jour 


Polar, than what will be ſufficiently large to caſt the 
n 0F*=<ily up by, you muſt reduce your protracted Draught to 
tc be Size propoſed for the Map, according to the various Me- 


cs preſcrib'd in $2, VII. of this Chapter, which fec. 
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Fire is neceſſary, provided you let it not come too near 


7 draw a Map from the protracted Draught 


preparing the Vellum or Paper for drawing upon; 
Scale, or of the ſame Dimenſions the Map is intended to 


'oint of a pair of Compaſſes, or ſuch like Tracer, trace all 


he protracted Draught, and you will ſee underneath all the 
ve what ſome call the 


L14 8 8 r 


— — 5 
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9 W HEN the Map is truly adjuſted to the Dina 


\ 


Land, with a brown, earthen Colour, c. and when ja 


to the Method of the beſt Artiſts herein, to whom th 


that the Colouring of Maps ſhould be performed by ü 


=D 


5 


How Maps of any Form and Dimenſion may ii 
ingeniouſiy ſhaded, beautiſied and adornlf 
with proper Colours, in order to render tha 


. (oben truly drawn or protratted) pleaſant 
delightful, . 6 


RULE. 


ſions propoſed, and every Field laid down ini 
proper Shape, it adds very much to the Beauty of tt 
Draught to adorn it with proper Colours, as Grafs, ve 
ther Meadow or Paſture with green; arable or plougli 


have writ the Title in a handſom Print-Hand, colour! 
over (when throughly dry) with a tranſparent yellow, at 
embelliſh your Compartments, or other Ornaments 4 
the Compaſs, Scale, &c. with any other Colours, at pl 
ſure, which you may procure cheaper than can be mat 
in ſmall Quantities, as occaſion requires; ſeeing it wo 
require a Treatiſe of it ſelf, to ſhew the manner of m 
king and compounding them truly and exactly, accord 


Curious may have reference, particularly in Chap, XI 


Page 311. of Surveying Improved, which ſee. | 
II. It is not only ingenious, but even alſo convent 


Surveyor himſelf ; becauſe, after he hath drawn the Drag 
of a Manour or Lordſhip, and reduced it to his intends 
Bigneſs, it would be very troubleſome to repair to a Pan- 
to finiſh his Work, ſince the thing it ſelf is very c- 
mendable and eaſy to be obtained: And beſides, a Pan 
15 not to be found in' every Country Town or Villag 
nor is every Painter furniſh'd with Colours fitting for 6 
a Purpoſe; they for the moſt part, uſing more groſs ab 
ordinary Colours, Now, for the Benefit of ſuch who & 
ſire to exerciſe themſelves in this kind of Practice, 19 


added theſe Directions following. To 
| 10 
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| Firſt, The black Lines, by which the Bounds of every 
jeld or Incloſure is limited, may be ſhaded (outwardly 
and inwardly) with a ſmall Pencil and ſome tranſparent 
Colour; ſo ſhall you have a tranſparent Stroke or Margent 
In either Side of yqur black Line; which being thus ſha- 
Wowed, will add a great Luſtre and Beauty to your Plot, 
Szcondly, In your Wood Land Grounds, draw diverſe 
little Trees in the moſt material Places, and ſhadow your 
mountainous and uneven Grounds of Hills and Valleys, ex- 
Worcfiing all kinds of Bogs, Groves, Highways, Rivers, c. 
Wcikinguiſhing them by lively Colours, according to their 
WSimilitudes, = ; | 
# Thirdly, Then, in ſome convenient Part of the Plot, 
without the Incloſures, draw a Circle, and therein deſcribe 
the 32 Points of the Mariners Compaſs, according to the 
W Situation of the Grounds, with a Flower de-luce at the 
North Part thereof. | | 
= Purthly, Let likewiſe ſome convenient Place of the 
Plot be choſen for making a Scale, equal to that by which 
your Plot was protracted, with a Pair of Compaſſes up- 


on it. 
Laſth, In ſome other convenient Place, towards the 


upper part thereof, draw the Coat of Arms belonging to 
the Lord of the Manour, with Mantle, Helm, Creft, and. 
Supporters, or in a Compartment : But be ſure you blazon 
the Coat in its true Colours, | 

Theſe things being well performed, your Plot will be a 
neat Ornament for the Lord of the Manour to hang in 
his Study, or other private Place; ſo that, at pleaſure, he 
may ſee his Land before him, and the Quantity of all and 
Every Parcel thereof, without any farther Trouble. 
Alſo in your Plot muſt be expreſſed the Manor Houſe, 


according to its Symetry or Situation, with all other Houſes 
of Note; alſo all Water-Mills, Wind-Mills, and what- 
ſoever elſe is neceſſary, that may be put into your Plot 
Without Confuſion, 1 


The 


o 
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The ARGUMENT. 


Having in fix Chapters preceeding ſhewn the Pen 
mance of the Chain in all the Occurrences of iu 
veying, whether ordinary or extraordinary, y 
Hall now in this Chapter,  ſhew arithmetia 
&c. the Uſe and Application of certain Prolin 
whereby the Surveyor will be enabled to rau 
compendiouſiy irregular Figures and Plots, in 
thoſe whith are regular, for the more readily ac 
ing up the ſame: Alſo, they will be no leſs li 

ful to bim, in the Diviſion and Separation of Lat : 

2 in bj laying out of any aſſigned Quaniih 
whereby large Paxcels may be readily divided in 
diverſe ſeverals, and aye e ſubdivided i 

need ve, 


1 GH APo VII. 


3 pratt: call by Problems, how any of 4 
Plot or Figure, tho never ſo multangular au 
irregular, may be accurately reduced ino 

Triangle, Parallelogram or Trapezium. Aj 
the Method of dividing any plain Superjit 
into two or more Parts, according to an 
Proportion, by Lines drawn either from an) 
Angle, or from a Point in any Side, & 
with ſeveral other things of curious aui 


uſeful. 
PROB. I. 


A certain Quantity of Acres, being given, how to lay aut li 
fame, in a Square Figure. 


RULE. 
LT H E RE being no leſs than 40 Problems for Trad 


mutation of Figures or Plots, from one Form et 


Shape into another; as well as their Diviſion or * 


* 
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to any Number of proportionable Parts affign'd, which 
ſught of neceflity-to be known by every Man, that intend- 
th to attain a competent Proficiency in the PraQtice of 
urveying ; but as the Geometrical Demonſtration, &c, 
Pereof will require a larger Treatiſe than this Eſſay will 
Pofübly permit, I ſhall only briefly treat of ſuch as are 


* nore practical and uſeful; and (for the moſt Part) can be 
1c. mprehended in the Arithmetical Performance; and then 
blow eſer the Reader to the Works of ſuch as have more co- 
re douny treated thereupon, particularly the Author of Sur- 
ing n /rprov/d, Chap. IX. Page 193. which ſee. 

y al 1]. Now for the true Performance of this Problem, you 
leh Ware always to annex to the Right-Hand of the Number of 
La Acres, Cc. given five Cyphers with a Point prefixed, 
Which will turn thoſe Acres, &c. into the Product of 
vi Wcuare Links, becauſe 100000 Square Links make an 
WIE Acre: Then from the Number thus increaſed extract the 


2 Square Root, which ſhall be the Side of the propoſed Square, 
to be protracted or laid down according to the Method 
W preſcrib'd in Chap, V. Sea. 1. which fee. | 


\ EH 5 Example 1, 
1 Suppoſe it is required to lay out in a Square Figure 
008 200 Acres: To know the Side of the Square that ſhall 
4 comprehend the ſaid Quantity. 
mm Ch, L. 
* Anſw. 44. 72 ＋. 
n . Example II. 
CC. i 
Acdmit two Acres of Ground is requir d to be cut off 
from any Corn Field: To know the Length or Side of 
thoſe two. Acres that ſhall ſhall conſtitute a true Geome- 
trical Square, ok | ö 
Ih Ch. L. | 
Anſw. 4. 47 + 


„ Example I. unto 200 Acres let five Cyphers be 
annexed (thus 200,00000) and the Square * oo 
| ; r 


* 


( 
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Product extracted, gives 44.72 Chains, ec. for the Yi b 


of the Square ſought. 1 

2. For the 2d Example let the Square Links in 2 Amy 
be extracted (viz. 2.00000) the Root is 4.47 Chains 4 
for the Side of the Square ſought, N 


Note, When the Side of the Square 1s required for Rub 
and Perches, as well as Acres, you are to take jy. 
ticularly the Number of Square Chains or Links, qu 
to the odd Roods and Perches given; and having ul 
ded them (as before) unto the Square Chains aj 


Links in each Acre, the Sguare-Root F that Sum ul] 


be the Side fought. 
PADS 


I How to lay out any given Quantity of Acres, &c. ing 
Parallehgram, whereof one Side it given. 


Let the Acres, &c. given, be firſt turned into Squar 
Links, by adding (as before) five Cyphers ; that Number 
thus increafed ; divide by the given Side, the Quotient 
the other Side ſought. 5 | 


Exambple. 


A Parallelogram is required that ſhall contain 96 Acre, 
3.25 Roods: Now allowing its Breadth to be 18,30 Chain: 


To know its Length, or other Side ſought. 
Ch. L. 


Anſfw. 5 2. 95 +. 
Explanation. 


Firſt 96 Acres, 3.25 Roods, being reduced into Square- 
Links (viz. 9690625) by Chap. III. Table 8. &c. and 
that Sum divided always by the given Side in Links (u 
1830) the Quotient (viz. 5295 T) is the other Side re. 
quired, | : 


PROB 
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p R O B. III. 


| 0 any P jece of Land in the Form if a Parallelogram may 
| be laid out, that ſhall be 4, 5, 6 or 7, &c. times longer 


* than it is broad. 5 

e . | 

** „ L E. CN 

ng al. Let firſt the given Quantity of Acres, &c. be turned 

s {into Square-Links, as before, which Sum divide by the 
Number given for the Proportion between the Length 


and Breadth, as 4, 5, 6, 7, &c. then the Square-Root of 
che Quotient will be the ſhorteſt Side of ſuch a Parallelo- 
oram in Links, which being always multiplied by that 
Number, which was made your Diviſor; the Product ex- 


20 hibie likewiſe the longeſt Side thereof. | 
Example. 
Juare | Admit it were required to lay out 300 Acres in a Pa- 
nber rallelogram, that ſhall be ſix times as long as broad: To 
nt d know the Breadth and Length ſeverally. 5 
5 5 Ch. L. GH L. 
Anſio. Breadth = 22. 36. Length = 134. 16. ; 
05 Explanation, | 


ins: Firſt, to the 300 Acres given, I add five Cyphers, and 
it makes 300.00000 ; which Sum I divide by 6, the Quo- 
tient is 5$0.00000, the Square Root of which is neareſt 
22.36 Chains, for the Breadth or ſhorteſt Side of ſuch a 
Parallelogram ; which being multiplied by 6, the given 
Proportion between the Length and Breadth, the Product 
(diz. 134. 16 Chains) is the longeſt Side thereof. 


P RO B. IV. 
Ino to make a Triangle that ſhall contain any Number ef 
Acres propoſed, being confined to a certain Baſe. 


RU: LK, 
Multiply the Number of Acres given by 100000, and 
that Product again by 2; then they laſt Product being di- 
| vided 
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the two Terms or Right-Lines given, to its proportionab# 


#+ 
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vided by the given Baſe, the Quotient will be the Hei 
of the Perpendicular ſcught, whoſe Triangle ſhall conti 
the Quantity given. „ . 

1 Examph. 


A certain Triangle is required, that ſhall contain 
Acres: Now ſuppoſing the given Length of the Baſet 
be 50 Chains; to know the juſt Height of the Perpend 
cular that is needful to contain the faid Quantity. 
Anſw. 25. 60 Chains for the Perpendicular fought, 


Explanat ion. 


This Example, and all others of the like kind, may k 
readily performed by doubling the given Quantity (viz. 
Acres) and annexing thereunto five Cyphers, the Produ 
is 128.00000 ; which being divided by the limited B 
(viz, 50.00 Chains) the Quotient (viz. 25.60 Chains) i 
the Perpendicular Height ſought. 


N. B. The Figure or Form of this Triangle, and d 
others comprehended in this Problem, may be readh 
and eaſily diſcovered by Geometrical Projection, whil 
for Brevity ſake, I am ford here to omit, 


PROB. V. 


To divide a Right-Line given into two Parts, which ſul 
have ſuch Proportion one to the other, as twa given Nil. 


. | 


RULE 


Firſ?, Add the Length of the two Right-Lines given 
yon are fo proportionable, and obſerve their Sum: 

hen, | 

Secondly, By the Rule of Proportion direct, ſay, As tit 
Sum of the two Terms or Right-Line given, is to tit 
whole Line given to be divided into Parts; fo is each 0 
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Part, or Segment of the Line given to be divided; whic 

being ſubtracted from the whole Line, the Remainder vi 

be the other Part or Segment ſought. | 
. | Example 


D T... K 

„„ Horns oe ON A 
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_ | Example. 


Cyppoſe a Field in the Form of a right-angled Triangle, 
h for its Baſe AB 40 Chains, and its Hypothenuſe (viz. 
E co Chains) or Sum of the two Terms or Right- 
Ves given (viz. AF = 20 Chains and FE = 30 Chains: 
ain A know the two Parts or Segments of the ſaid Baſe, that 
Bat be exactly proportionable to the two Right - Line) 
„ a tb; 


| Analogy. : 1 Cb. 
8, CAE. AB FE = 30 B=24 
| as} 50 ” _ 1 AF= — 2 AGS 16 
r Anſwer, | | ET FEY 
127 Explanation, 


odul is uſeful Problem and its Example, is of it ſelf fo ob- 
s, that it needs no farther Illuſtration. | 


A PR OB. VI e 
1 to divide a triangular Piece of Land, into any Number 


adn WE of Parts, equal or unequal, by Lines proceeding from any 
ah Point affign'd, in any Side thereof. 5 


R U L E. 


Ait, Find the Number of Chains, Qc. contain'd in the 
Wale or longeſt Side of the Triangle given; then let the 
id Baſe be divided into ſo many Parts proportionable, as 
Pere are Shares or Quantities of Acres given for each 
Wlan's Part; which may be accurately effected by the 

ule of Three, by making the firſt Term to contain al- 
F2ys the whole Number of Acres given; the ſecond Term, 
Fe whole Length of the Baſe in Chains, &c. and the third 
Term, orderly, the Number of Shares that each Man is 


the (WP have; by which Analogies you will diſcover the pro- 
the ortionable Parts that each Man is to have of the Baſe. 
candy, In ſome Part of the ſaid Baſe, let there be a 
bl eint or Mark aſſign'd, from whence the ſeveral Lines of 
ich {WF 'viſion may proceed, drawing from thence an obſcure 


Line to the oppoſite Angle, and then, afterwards, ** 
„ the 


buy certain Letters or Marks, let there be orderly dray 
obſcure or dotted Lines, parallel to the firſt Line or Dig 


Nrn. 
R 


U 
7 
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the proportionable Parts or Diviſions of the Baſe, kno 


nal, that was drawn to the oppoſite Angle, as above. 
Laſih, From the ſaid Mark or Point in the Baſe affiq! 
Tet there be drawn ſo many ſeveral black Lines, as thy 
are Parallel Lines, in ſuch manner, that each of them ny 
touch the Extremity of the Parallel Line that is nexd, 
as well as the outward Lines of the ſaid Figure; ſo fy 
the whole Triangle be divided into ſo many Parts, azm 
required. 

: Example, 22755 


Let A B C be a triangular Piece of Land containing 
Acres, to be unequally divided amongſt three Men in id 
manner, that the firſt may have 15 Acres; the ſecon 
20 Acres, and the third 25 Acres: Now ſuppoſing th 
whole Baſe, viz. AC, to contain 50 Chains, and the fil 
Line of Divifion to proceed from the Point D in the Bil 
to the oppoſite Angle at B: To know each Man's: 
of the Baſe, ' and conſequently, the Parts proportionabled 
the Triangle's Surface, agreeable thereunto. 


SY 


Explanation. 

There are ſeveral ways of doing this by Geomety 
without the help of Arithmetick ; but my Buſineſs is not! 
ſhew you what may be done; but to ſhew you, how! 
may be done the moſt eaſy and practical way : , Theretor 
having found by the Rule of Three, the Length of aa 
ſeveral Baſe, much after the ſame manner as Merchant 
diſcover their Gains by the Rule of Fellowſhip, it u 
then follow, that the iſt Man's Part of the Baſe is AE 
12.50 Chains, whoſe Parallel Line to D B is EH; the! 
Man's Part of the Baſe is EF = 16.66 Chains, wh 
Parallel Line to the ſaid Diagonal Line DB, is FG; th 
conſequently, the 3d Man's Baſe muſt be FC = 20 
Chains. Hence it is, that the two black Lines, viz. Dl 
and DG, will divide the whole Triangle into three Patt 
as was required. In like manner, all other Triangs 
2 be thus divided, let the Number of Parts be more 

is. | 7 
N. 
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Neb: The Finite f hit E TIE and all hers al 
ting to Geometrical Diviſion and Reduction, is left en- 

 tirely to the Learner's Exerciſe and Improvement ; 
ſeeing the Rule, Example and E RIG ſhrew the 
Method of Performance. 


PROB. VII. 


Uno to  redice a Trapezia into a Triangle, by a ; Line drawn 
from any Angle thereef. 


RULE. 


Admit the Trapezia given is AB CD; and it is re- 
* geometrically, to reduce the ſame into a Trian- 
ole, 

Ny, Extend the Line D C, and draw the Diagonal 

from one oppoſite Angle to another. 
| Sccondh, From the Point A, draw the Line A E paral- 
lel to D, extending it till it cut the Side CD, n 
in the Point E. i 
Laftly, From B, draw the Line B E, nina the 
Triangle EB C, which ſhall be equal to. the Trapezia 
ABCD; as will evidently appear by the Figure, when 
Wprojeted by the jadicious Reader. 


p R O B. vin. 


inv to reduce an irregular Plot of ſive 8 FM into a Triangle, 
which ſhall contain the ſame Content by Lines drawn hey 
any Angle thereof. 


R U L E. 

This Problem being well obſerv'd, may ſerve as a Foun- 
eon to all others, tho' the Figures conſiſt irregularly, 
18! never ſo many Sides and Angles: To effect which, 

He, Let the irregular Plot given be ABCDE, to 
e reduced into a Triangle, which ſhall contain the ſame 
ntent, 
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Secondly, Extend the Side A E both ways to F and G 
and from the Angle C, draw the Lines C A and CE q 
the Angles A and E. 1 8 ; 

_ Thirdly, From the Point B, draw the Line B F parall 
to CA, cutting the extended Side A E in F: Alſo, from 
the Point D, draw the Line D G parallel to C E, cuttin 
alſo the extended Side AE in G. 2 
- Laſth, From the Angle C draw the Lines CF an 
CG; conſtituting the Triangle CFG; which is equi 


OBSERVATIONS. 


Note 1. As the Author of Surveying Improv'd in Chu, 
IX, Page 193. has treated very accurately upon ſeven 
uſeful Problems, relating to the dividing and reducing d 
irregular Plots of Land; fo I have here annexed upon 
this Subject ſuch Illuſtrations and Improvements, as ma 
happily tend to the Reader's Benefit and Satisfaction. 

2. Altho' Brevity, and the Smallneſs of this Compen 
dium, has conſtrain'd me to omit the Figures of the ſeie- 
ral Problems of this Chapter; yet the judicious Reader 
will find the Rules, Examples and Explanations, ſo plain 
eaſy, and compleat, that he may occaſionally project the 
ſame with all imaginable Exactneſs and Facility. 
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Hot to divide an irregular Plot of Land, conſſting of an 
Number of Sides, according to any given Proportion, by 
 Sireight Line through it, the eaſieſt way. 


Ss Ui k 


There are ſeveral ways of performing this Problem, Wi 
according to the various Methods of Geometricians, bu A 
none that I know of, more plain and eaſy than the fo t 
lowing. | = 

Fir/t, Let there be ſuppoſed an irregular Field in a Per. 
tagonal Form, viz. ABCDE; and let it be required vi v 
divide the ſame exactly between two Men in equal Habe, . 
by a Line of Separation, | | 

. 1 5 | Second 


WW 


<< 
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gecondh, For the Performance hereof, let a blank or 
Poſcure Line (viz. A F) be drawn by gueſs thro the Fi- 
Rue, from any Vertical Angle, ſuppoſing that of A, un- 
ill it biſect the oppoſite Side or Baſe E D, near the mid 
Ile thereof, às at G; by the faid obſcure or dotted Line 


bf Separation AT 

Thirdly, The whole Figure bits thus divided, as abov vogy 
Det the Content of either Half, eſpecially that on the Left= 
Hand, be exactly caſt up; and obſerving what it wants, 
Lor what it is more than the Half ſhould be, let the ſaid 
Quantity be fo comprehended in a Triangle, that when it 
I added to that Part of the Figure where the defect lies, 
the true Line of Separation may thereby be diſcovered. 
| Lafth, To make this Triangle, let, 1/7, the blank or 
Edotted Line (viz. A G) be meaſured in Chains and Links, 
and reſerved always for a Diviſor; then, 2dly, for Di- 
Wyidend, let the Content in Acres, Ce. which is to be 
Fcomprehended in the Triangle, be doubled, and then re- 
duced into Square Links, by annexing thereto five Cy- 
Iphers, and dividing the fame by the faid Diviſor, the 
Quotient, in Chains and Links, is the Perpendicular of 
the Triangle ſought (v,. H I) which being taken from 
your Scale, and its Extent fo ſet from the Baſe AF G, 
Ithat the End of the Perpendicular may juſt touch the 
Baſe or Side E D of the given Figure, which will be at 
I; then from the oppoſite Angle at A, draw the Line 
A which make the Triangle A1. to contain the 
| Number of Acres that is deficient, or wanting, and di- 
vides the whole Figure as deſired. 


2 wample. 


Admit. a Field of fve unequal Sides, containing 46 
Acres, is required to be divided into . halves between 
two Men! and ſuppoſing the ſtreight Line drawn by gueſs 
chrough the Figure, to be A F; to know the juſt Length 
ot that Line, that ſhall proportionably divide the ſame 
Figure, into two ſuch, n Parts, as each pay nin 
jult 23 Acres. 

Asie. Al = 


; M m 2 Expige 
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Fs Explanation. 1 

7 

tl 


1. After the ſtreight Line AF is drawn accidental 
or by gueſs, thro' the Figure, it cuts off from the whe 
Figure AB CD E, the Triangle AE G remaining u 
e Left-Hand, which being meaſured, is found to þ 
5 Acres. | FE yay 5 anda 
2. Now there being 8 Acres wanting of the true li 
more than A E G, it is needful, according to the Rib 
to make another Triangle (viz. AGI) whoſe Baſe a 
Perpendicular ſhall likewiſe depend upon the ſame Sided 
the Figure E D, containing juſt 8 Acres ; which beiy 
added to the Triangle firſt found, viz. A E G, the whit 
igure is thereby divided into two equal Parts by th 
Line A I fought, | 
23. If it had been required to have ſet off the Perper Wi 
dicular the other way, you muſt ſtill have made th 
End of it but juſt touch the Side or Line E D, as LI 
does: For the Triangle A K G is equal to the Triang: Wi 
A Gl, each containing 8 Acres, „ 
And thus you may divide any Piece of Land, of eie 
ſo many Sides and Angl es, according to any Proportion 
by ſtreight Lines through it, with as much Certainty aut 
more Eaſe than the other ways frequently uſed. 


ä r. | 
To reduce cuſtomary Meaſure to ſtatute, and the contrary 
F 


I. The Area or Superficial Content of any Piece d 
Land being given, according to one kind of Pole or Perc, 
to find how much the ſame Piece of Land would contain 
if it were meaſured with a Pole or Perch of another Len 
differing from the former. 4 
II. In ſeveral Parts of England, as well as in the Pri- 
cipality of Wales, the cuſtomary Meaſure made uſe %,i 
differs much from that which is appointed by the Statute 


ſeeing in ſeveral Places, they account for Weng 
| | ore 


8 4 
- 


ble or Perch: Whereas, on the contrary, our true Mea- 


les or Perches, fer one Acre at 16 x Feet in Length to 
De Perch: Therefore to reduce the one into the other, 
Sou are to obſerve, | ET Dit e 
ng u III. That like Planes are in Proportion one to another, 
are the Quadrats or Squares of their Homologal Sides; 
Ind, as ſuch, it follows, by Analogy, thus: . 

As the the Square of the Perch of one Sort of Meaſure 


Ritz ven, is to the Square of the Perch of the other required; 

e is the given Content of the one Meaſure, to the 
ide ontent required of the other. | 

beiz WA Hence it is, that the given Content in Acres, &:c. muſt 

whot ways be multiplied by the Number of Square Feet in 


hat Pole or Perch the Ground was meaſured by; and 
Ihe Product divided by the Number of Square Feet in the 
ole or Perch, it muſt be reduced into; the Quotient, 
Wn this Caſe, will always be the Number of Acres, Cc. 
Welired, e x 


auge WS But when it happeneth, as frequently it doth, that the 

given Content contains Acres, Roods, and Perches; then. 
ever nuſt thoſe three Denominations be firſt reduced into the 
tio, Mea Name mentioned, before Multiplication and Divi- 


Wion can be performed, as above, the Quotient, in this 
WCaſe, will be always (for anſwer) the Number of Square 
Poles or Perches ſought, which may be accurately re- 


# iſe, which ſee. 


Example I. 


. Suppoſe a Field meaſured by a cuſtomary Perch of 18 
Feet in Length, accounting 160 Square Poles or Perches to 


% Acres, 3 Roods, 27 Perches: How many Acres, &c, 
call the ſame Field contain by the Statute Perch of 16 + 
Feet in Length. E 2. + 
So. Porch. &. #  ** 

| Arfw, 18455 = 115 —1—15 +. 


M m 3 Tunit. 


Of Surveying by the C HAIN, 533 
breſts, Fc. 18, 21, 24, 28, Cc. Feet in Length to the 


Ire for Land, by Act of Parliament, is but 160 Square 


Wduced into Acres, Ic. by Chap, II. Sed. 7. of this Treas 


the Acre, and allowing the Content of the ſaid Field to be 
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ous 1 1 Eau u. 


There i 18 4 Field e e by the Statute Perch, cone 
taining 16 * Feet in Length: Now allowing the Conte 
of the ſaid Field to be 115 Acres, 1 Rood, 15 Perche |, 
to know how many Acres, Sc. ſhall the 10 Field on. 
tain, when meaſured by the r Apr of 18 beg 


10. 3g Percy . R. 1 | 
tif. 15507 = eee 5 +. 


| Baplanatior 
T. In Example I — given Content 0 viz, 96 Ace, 


3 Roods, 27 Perches) being reduced into the leaſt Nan 
mentioned, viz. Perches, make 15507 Square Perchs; 


which being multiplied by 324, the Square of 18 Feet, d 


1 Perch in Length cuſtomary meaſure, and divided by 
272.25, the Square of 16 = F et, or 1 Perch in Length 
Statute meaſure, the Quotient i is 18455 Square Perches; 


which being reduced, make 115 Acres, 1 Rood, 1 


Perches ＋, for anſwery! as above. 

II. In Example II. the given Content 6 vix. 115 Acres 
1 Rood, 15 Perches, or 18455 Square Perches) being 
multiplied by 272.25, the Square of the Statute Perch d 
16 2 Feet in Length, and the Product divided by 324 
the Squate of the cuſtomary Perch of 18 Feet in Length 
the Quotient is 15507 Square Perches or 96 Actes, } 
Roods, 27 Perches, for Anſwer, in cuſtomary Meaſure 
which is exactly the Converſe of Example I. and conk:- 
quently, an undeniable Proof to the i In like 
manner all other cuſtomary Meaſures whatſoever, Mi) 


be thus reduced into ſtatute, wel 2 contra; regard being a 
ways had unto the proper Multiplier and Diviſor, accu: 


* to the Rule above. 
OB35ERVATIONS, 


1. Note, The proper Multiplier and Diviſor for eithe! 
ande or cuſtomary Meaſure, may likewiſe be found - 
* ; vor 


— 


— 
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express d in Integral Numbers, no leſs conciſe, by reducing 
them both into one Denomination, and then abbreviating 
them, until they are brought into their leaſt, Terms, and 


r abe wards into their Quadrats or Squares, by multiplying 
Conte each of them by itſelf, they then become reſpectively In- 
ches +, tegral Numbers proportionable to one another, which with 
1d on-B 1:6 Trouble in working, will produce the ſame Effect, as 
18 beg before. As for Inſtance, the Statute Pole in Length, 


as well as the cuſtomary, being both of them reduced into 
Halfs; becauſe one of them retains that Fraction, they 
make 33, which being abbreviated and brought into their 
| leaſt Terms, make 12, whoſe Squares particularly are 121 
and 144; that is to ſay, the Factor for the cuſtomary. 
| Pole of 18 Feet in Length, is always 144, when the Sta- 


Acts, i tute is but 121. In like maner, you may likewiſe diſcos 

Nam ver proper Factors, | for all other cuſtomary Meaſures 

che whatſoever. 8 EX nS4 4: ie | IS 

ct, o BF 2. When the given Content of any Field happens to 

d by be only Acres, there needs no Reduction, ſeeing the An- 
ngth, ſwer will likewiſe be Acres; but when otherwiſe there is 


given Acres and Roods, or Acres, Roods, and Perches, 
4 15 they muſt firſt be reduced into the leaſt Name mentioned 
in order to Operation, as above. | | 


$ 


x P ROB. XI. 


Knowing the Content of a Pizce of Land, M find what Scale 
it was plotted by, ſuppoſing the Scale to be either bft or 
concealed that was firft uſed in taking the given Plat. 


RY . 


This Problem is not only very uſeful, but even curious 
in finding out the Diviſions of the original Scale that the 
Figure of the given Content was PAs by ; ſeeing any 
Other Scale upon a ſecond Protraction, will find it either 
more or leſs than juſt : Now, for a true Diſcovery of the 
lame, you are firſt, by any Scale whatever, to meaſure 
the Content of the given Plot, and then proceed by way 
of Analogy, in arguing thus: : 
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Scales may be thus diſcovered. 


* 
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As the Content laſt found, is to the Square of the Sc, 
J tried by; ſo is the true Content given, to the Square 
of the true Scale it was plotted by. | 

_ Hence it is that if the original Content of the Plot given 


de rmiltiplied always by the Square of ſo many Diviſions 


a Inch of that Scale you meaſured laſt by, and the 
Product divided by the 2d Content laſt found, the Quo- 


tient will be always the Square of that Scale enquired tor, } 


Whole Square Root declares, how many Diviſions to th; 
Inch is contain'd therein. | | 


Example. - 


Suppoſe there is given the Figure or Plot of a Piece of 
Land, containing exactly 8 Acres; but upon a ſecond 
meaſuring of it, by a Scale of 12 Diviſions in an Inch, 
it is found to contain 11 Acres, 2 Roods: To know by 
what Scale the original or firſt Content was plotted by, 
Anſio. By the Scale of 10 Diviſions" to an Inch — 


A. Pa. S. Po. A. 84. Pa. 


Anal, As 11.5: 144: : 8: 4nfw. 100 Root = 10. 


Explanation. 


By the Rule above, the original Content, or Quantity gi- 
ven (vix. 8 Acres) being multiplied by the Square of the 
Scale you meaſured laſt by (viz. 12X 12 == 144) and the 
Product (viz, 1152.0) divided decimally by the Content laſt 
found (viz. 11.5 Acres) the Quotient is the Square of the 
Scale inquir'd for (viz. 100) whoſe Square Root (viz. 10) 
is the Number of Diviſions in an Inch thereof: Therefare, 
F conclude, that the original Plot was made by a Scale of 
To Diviſions to an Inch. In like manner, all othe 
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PRO B. XI. 


. erning ſeveral Errors in meaſuring of Land by the Valgar, 
| 20 frequently practiſed and depended upon, tho moſt juſtly 
I refuted and detected. | ; ; i ke 8255 


As the Chain and meaſuring Pole, here recommended 
uſe, muſt needs meet with the Approbation of the 
E:ndid and Judicious, particularly the honeſt Country- 
Pan, for whom this Eſſay is principally intended; fo I 
n perſwaded their Accuracy and Veracity will likewiſe 
Ppear, if not confounded with thoſe falſe Methods and 
roneous Notions, that Cuſtom has render'd too prevalent, 
r which Reaſon, they are explain'd and detected as fol- 

ws. And, is.” 2 F Hs 
I. There are ſome who ſay, that if two Pieces of Land 
e of an equal Number of Poles, Perches (or other Mea- 
re) about, that thoſe two Pieces of Land do contain 
ual Quantities of Ground; but this will prove evidently | 
Wile from Reaſon I. hereafter. e 8 _ 
II. In meaſuring of Ground for ploughing, ſowing, 
owing, reaping, &c. there are likewiſe ſome who erro- 

Eouſly conceive, that, if a Piece of Ground conſiſting 
| four Sides (how unequal ſoever they be) if you add the 
Fo oppoſite Sides one to the other, and take their Halves, 
ble two Halves multiplied together, ſhall be the true 
bntent of the Piece of Ground, which is alſo refuted 
pm Reaſon II. 9 | 
III. There are alſo others, who ſay, if in a four- ſided 
ce of Ground, you meaſure croſs the Field from the 
dle of one Side to the middle of the other Side, both 
ys; that thoſe two Lengths multiplied into each other, 
give the true Content of that Piece; which is like- 

Wc confuted from Reafon III. ed. 3 


Un 


dee —— — 
S 222 ana, ala 4-7 
2 4 th : - ap; 2 2 1 „„ 1 - 6 
um ey + N — — br Gt ade] FAT — bh 4 in N — " 
wy . 4 ? - 3 — 3 a MF 5 FO l 
A. * 0 "TH 5 8 * = 6 - A 445 E jo hs n * n h 
* P 34 ho — * * - 4 0 A . — C440 ad Lf 2 4 
* a no: . F 2 5 7 I ISS Oo. SF > Re y 
a * 1 < 5 eg > ny C 5 ACTS N 
>> — = > 40h þ 0 — . 5 
” a 5 
q 


= 


2 


r d 


2 


e 
r 
n 


„ 


3 


& * * 9 — 5 
rr . : ny 7 9 
r ee ret ex ett e 


mY * 
ys, — 4 * IS 
la : 
— . mt tn _ —— + 8 n 
r 2 4 65 > * . 
- . £ LORE 7 2 HAS 5 


% oy 
PP 
2 5 


: 1 1 PETS 9 —.— 
bo. 1 a * — 
q : . ; ny Ws 8 — wu = * — . INE IR de 5, 
N ns 7 — 4 5 * 8 9 8 3 — * T1; 2 if + ap Rs : a = = Fa RS 7, 
$6.25 YE ne 1 n Pa 2 3 Y pe! Or 4 3 * malls 2 REM . 1 e -4 Nr - 5 22 20 4 4 3 4 is va. 4d CY . 3 8 ben J 2 
I! b — r ates 4 1 en "FD N es g's „ ——— - — — — * 4 828 n D + \ 8 27 — Fe BY 2 — * — AE rr — 
= * * — 5 4 x rw — * SIR 1 2 wt IE 4 des 70 ah. —o>>. more a 5 . 25 ge 27 D. N oe 2 n as k = 
— 4 ä p * _ _ a N - __ * — — — 4 — N 
* * - 4 e ® *< > b * — 4 Weng a * 4 83 — — Fa 1 
4 hy du 4 43 < O = * EIT * * — WY: — 3 - . — . — * J F 8 3 _ Bru — — . 
ALAS Tx. 7 „ 5 — — W wt Ii, nd <a 2 2 * — -| —— —.— D — < SL 6 n 5 
* "IA _ , — — e e — * pr NL ITITT = — : —— 5 — K - D — ——— — — CC 2 co _ ——— mad — — a 8 
__ 7 * e oo I #5345: a - : — W , ——— p 5 — — * = — — — — TO > ln was Neo ens - K * 
Jo . . : —— A Detity INE" 8 te - 5 . — j 
* * 1 — ——— * 5 7 2 NETS — 4 — — 13 — — * " " —8 — 1 — 
a « at 165 — p — - - — * — 8 — * A « N 8 a = * 22 T * — — — — —— — * * — — — 
P * — = 8 FRG 9 3 . ——— a KELIS ADD EY PII. 29> — 5 * * a — 
. — — —— — 
— . A IN = — * 
- x — <> — 
* 1 : 5 


AIC. 
—— 
— 
py 
PE ERIN: 
TR re * 
——— ̃ — . — roy — 


— 
— > 23 
— Ma 


2 n 2 * 1 
. Ye --- - — "NY 
er et — oy * * — 
— ” — oy 8 
n 4 - by * 


rn 


. BIR 
— 8 


— — 
* 7 PP ne 
; 9 


much about as the other; for twice 110, and twice 30 


the Figure of a Rhomboides; it will then follow, that 10 


chat of the Square; yet, nevertheleſs, it is obſerv's, 
their Area's ſhall be no ways agreeable to the ſame, n 
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40. Acres; which is the true Content of this Square Fu i 
2. Again, let there be another Piece of Ground in tt 
Form of an oblong or long Square, whoſe Angles are lik 
wiſe Right, but the Length thereof is 110 Perches, ul 
the Breadth 50 Perches. Now this Piece of Land ix 


added together, make likewiſe 320 Perches for the Perins 
ter: But if you multiply 110 the Length, by the Bread 
555 the Product will be 5500 Perches; which is leſs tha 
the former Area by goo Perches, or 5 Acres, 2 Rood lf 
Perches; which renders this Maxim entirely falſe. 
3. Suppoſe then, that a Piece of Land retaining ti 
ame Length in the Sides, and the ſame Breadth at i 
Ends, but two of the Angles obtuſe, and two acute, il 


the Perimiter be the ſame as the laſt, yet it cannot! 
fo meaſured, by multiplying the Length by the Brea 
but the Length of the longeſt Side, by the deepeſt Diſt 
between thoſe two Sides, which we ſuppoſe to be 32 Perch 
ſo. that 110, the Length, multiplied by 32, that Diſk 
produceth but 3520 Perches, which is leſs than the 5qul 


by 2880 Perches, or 18 Acres: A farther Confirmiſſ hat 


of the Fallacy, as above. | = 
4. But for Brevity's ſake, omitting all irregular Figut 
whoſe Perimiters, reſpectively, may be made equal! 
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;; directly contrary to the pretended Axiom, as above: 
Yet, leaſt regular Figures ſhould be thought more agreea- 
ble to this Maxim, we will confider regular Polygons of 
any Number of equal Sides, which of all right-lin'd Fi- 
| cures are moſt capacious, and therefore” muſt approgch 
| neareſt the Content of the Square; yet, upon Tryal, their 
particular Area's will be found vaſtly different, tho their 
Perimiters are exactly equal to the ſame; and if fo, it 
muſt needs follow, that if a Piece of Land were to lie in 
a circular Form, whoſe Periphery being exactly equal to 
the Perimiter of the given Square, ſhall nevertheleſs con- 
tain 1742 Square Perches, more than the Geometrical 
Square ; becauſe of all plain Figures whatſoever, the Circle 
is the moſt capacious. | 


1: 4608! e horn 
The ſecond pretended Maxim is . likewiſe diſcoyered to 


be falſe and irrational, by ſuppoſing a Piece of Land to 
lie in the Form of a Trapezium; yet when its Area is, 


1 3 7 


pared with the true way, it will likewiſe appear to have 
no better Foundation than the former. e 


Reaſon It. 


, 


E firſt and ſecond, and no better Foundation for its ſupport ; 
ſo it muſt likewiſe be condemn'd as abſurd and irrational, 
ſeeing, after all, it is not the Arithmetical, but the Geo- 
metrical Mean, that reduces any Trapezium, &c, into a 
[Tight-angled Parallelogram, whoſe Contents ſhall be equal. 
From what hath been ſaid, we may obſerve, how that 
darling favourite Cuſtom prevails, beyond the greateſt of 
54G and Demonſtration, for want of due Exami- 
R „ = | $442 


I THE 


found, according to the pretended Rule above, and com- 


As the third Rule, or Maxim, hath fome AMﬀinity with the 
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Of the Deſcription, Uſe, and Application of certain Tables 
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| SECT. II. To meaſure, plot, and caft up accurately any J. Fit 


1 c ONT ENT s. 
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vo Angles, bath internaly. and e belonging ta ay 
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3 CHAP. Iv. 


Of Praflical Surveying, accurately 8 5 the Chu 

only, or the Method of meaſuring promiſcuouſly Lins 
and Diagonals, as well as Angles ; by which are reps 
- ſented the Sides, Hedges, Fences, aria Oc. of an 
Field or Incloſure. 
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Scr. V. Practical Obſervations in the Uſe and Applicatit 
the Chain. How to rectiſ accidental Mz ate med 
2 by the Chain: Alſo, particular Cautions io be objervi 
zn the Uſe thereof | po · 4 
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Of the Chain and its Uſe, in actually meaſuring Fee 
and finding the Area or Content of any Field, G. 6 
what Shape or Quantity ſoever that is regular. 


SECr. I. To meaſure a Field in the Form of a Gemen 
Square, and to protract or lay down the ſame, in order tl 
the Figure may be truly diſcovered, and the Supenu i rear 
Content found according to any Dimenſions given. p. f 


&c. in the Form of an Oblong or img Pry 9 45 
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and to find both the Figure and Super ficial Content of the 
ſane, according to any Dimenſions given. - p. 439 
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cr. VII. How to meaſure accurately. in the Field, and 15 
potradt and caſt up at home, any Trapezium whatſaever 
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CHAP. Vi 


ractical Surveying perform'd by the Chain only, ſhewing 
how Parcels of Land of any irregular Shape or Quantity 
We whatſoever, may be actually meaſured, protracted, and 

caſt up, with all imaginable Exactneſs and Accuracy. 


er. I. To meaſure irregular Pohgons of any kind, particu- 


rh a Pentagon + Alſo how to ſurvey a Field various ways, 
| h hy" never fo irregular, by going round the ſame, and mea- 
ring occa tonally the Sides, Angles, and Diagonals p. 468 
Fer. II. Of irregular Fields of any Form, and conſiſting of 
a Number of Sides and Angles, how meaſured, protract- 
ed, and caſt up | p. 475 
or. Ill. How to take the Plot of a Field, at one Station 
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io meaſure, protract and caſt up accurately any mcleſed 
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Shewing practically by Problems, how any large Plot « 
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portion, by Lines drawn either from any Angle, or fron 

a Point in any Side, &c. with ſeveral other things bot 
curious and uſeful. | 
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CoMPENDIOUSLY PERFORM'D 


In TWO PARTS. 


PART I. DirRECTjoNs, ſhewing how the 

Dimenſions of Timber-Trees, both ſtanding and lying, 
| may be readily taken at ane View, without the Trouble 
and Charge of Mathematical Inſtruments. 


PART II. MEASURING by INSPECTION 
only; or the Method of finding readily (by a new 

Table) the Area or Solid- Content of Timber and Stone, 

whether round or ſquare, and conſequently its Value, 
with all imaginable Exactneſs and Accuracy, according 
to the Dimenſions given. 
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ting newly compoſed, methodized, and illuftrated by proper 
& Propoſitions, Rules, Examples, Operations, Explanations, Fc. 
performed five manner of ways, viz. vulgarly, decimally, 
duodecimally, inftrumentally, and tabulary, 
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be render'd every way compleat ; I think it 
will not be unacceptable to the Pu BLIeR, 
to treat ſuccinctly of Sol IiD-MEHASURE; eſpecially 
ſo far as relates to the Meaſuring of Timber, both 
ſtanding and lying; and to give an Eſtimate of the 


Value of it; ſeeing it is one of the neceſſary Quali- 


fications belonging to a Surveyor, who by vertue 
of the ſame, may give a great light to Purchaſers, 
whether Buyer or Seller, when hereunto required. 
For which Reaſon, the Author, in the two farmer 
Impreſſions of this Book, hath given the Publick 
a Table for the ready caſting up the fame; but, 
as the Errors of the Preſs, with other Defects, have 
prevented it from being ſo ſerviceable as was intend- 
ed; ſo I think it will not be unacceptable, to grant 
it ſuch Amendments, Alterations, and Improvements, 
as will render it acceptable to the Publick in general, 
as well as any learn'd and judicious Practitioner in 
particular. | 


| In order to which, I have newly methodized and 
illuſtrated his Directions, for taking the Dimenſions | 


of Timber-Trees, both ſtanding and ly ing, at firſt 


A 2 View 
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View, by Proper Propoſitions, Rules, Exam ples, 
Sc. and afterwards have purpoſely > UT or 
calculated a New Decimal Table, for meaſuring or 
caſting up the ſame by Inſpection only; yet with 


ſuch Exactneſs and Accuracy, as well as Concifench 


and Compleatneſs, that I may adventure to ſay truly, 
without Oſtentation, the like is not extant 3 ſeeing 


it is ſeldom or never, that any thing new is offer 


to the Preſs, and from thence to the Publick, with- 
out a View of making Improvements upon the 
Subject propoſed 3 and hence, no doubt, but the 
Emulation of Authors have contributed very much 
to the Improvement of Arts ; and, ſometimes, with 
that Warmth, that even private Intereſt is ſome 
times poſtpon'd for a publick Advantage. 

But, after all, when Work is well done, there 


wants neither Apology nor. Commendation to ſet 


it forth; by Reaſon, the Reader cannot be ſuppoſed 
to ſuſpend his Judgment, and believe that Truth 
is Falſe ; or, that which is erroneous and imperfed, 
is directly otherwiſe, becauſe the Author's Preface 
requeſts that Favour : Therefore ſhall leave thi 
Performance entirely to the Judgment of the candid 
and judicious Reader, whoſe Satisfaction, as wel 
as the Publick Benefit, is ſincerely endeavoured by 
An who is a true Lover and Admirer of ingeniow 
Its. 
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How the Dimenſions of Timber-Trees, both ſtand- 
to Menſuration. 


S EU T. 4; „ 


Concerning the Deſcription and Uſe of the Artificial- 


Pole, &c. in taking the Dimen/ions of Timber 
Trees that are ſtanding. | | 


TEN Te HEN the Artiſt orSurveyor is required to take 
W 0 the Dimenſions of Timber-Trees, ſtanding or 
iſe 7 growing, in order to Menſuration, it is needful, 
8 for greater Exactneſs, that the ſame ſhould 
V be effected by ſome proper Inſtrument, Now, 


A 3 for 
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ing and lying, may be readily taken, in order 
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6 A new Efay upen SOLIDS; 
for taking Heights and Yiſtances cannot always be had when 
wanted, nor indeed eaſily purchaſed by Artiſts of mean Cir. 
cumftances, I conceive the following 1 will not be 
| . unacceptable; ſeeing it is only . 
 DiaGRAm. tious and ſufficiently . 
| ; provided, and procured from any ordinary 
for a ſmall and reaſonable Acknowledge 
ment, according to the Directions of the 
Artiſt, as follow : 


The DESCRIPTION, 


How to prepare the ſaid Inſtrument acart. 
ing to Rule and Diagram, in the followng 


Io effect which, Let there be a ſquar 
Pole provided, as A B, in the Diagram, 
conſiſting. of five, fix, eight, or ten Feet 
long, at pleaſure; and let it be marked 
at every Foot with braſs Nails, or littk 
Notches: And after the Feet are thu 
equally divided, let them be orderly num- 
bred from the top downwards, with 1, 2, 

3, 4, Sc. to the loweſt End. Then take 

a Piece of dry Wainſcot-Board, and what- 
ever the Breadth be, let the Length be 
twice as much; as you ſee in the mag. 
nal Diagram; and near the Bottom Cor 
ner towards the Right-Hand, as at c, drie 

it in a ſmall Wire-Pin, ſo as to be faſt in 
{i the Board, and to ſtand up about half! 

B quarter of an Inch above the Surface d 

Ground the Board; and drive another ſuch, i 

| the other Corner, at d; and draw tit 

| | Line cd, or imagine it to be ſo draw! 

Then along the Side of the Board, and perpendicular © 
cd, draw the Line de g; and upon the faid Line ſet the 
exact Diſtance c d, from d to e; and there put another 

Wire-Pin, as at e; and ſetting the ſame Diſtance d e, from 

e to g, ſet another Pin at g; and then is the Board - 
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A new Eſſay upon SOL IDS. 5 


) put in its Place, that is, to be fixed upon the plain Side 
of the Pole, the bottom Part c d being about five Feet from 


Ci. Ide lower End of the Pole; or at ſuch a convenient Di- 
t be I gance from the Ground, when the Pole ſtands upright, 
ped that the two Bottom Pins, c and d, may be about the 
alt} Height of your Eye from the Ground; for the Conve- 
nal niency of looking without ſtooping much, or diſcommoding 


your ſelf when you are upon Obſervation z which, that it 
may be done regularly and exactly, the Pole muſt be fixed 
perpendicular, by putting a very ſmall Wire-Pin in the 
middle of the top of the Board at n; on which there muſt 
be hung the String n p, with the Plummet p at the end of 
E it, and draw the Line n p; and then, ſetting up the Pole, 
bring the Plummet- String upon the Line n p, and then is 
the Pole perpendicular. te bo 3. Ya 


N. B. I is beſt to have the Pole a little broader one 
way than the other, for the ſake of having a broader 
Side to fix the' Board upon, and yet to be narrower of 
thimmer the other way,. in ſuch manner, that it may not 

00 much gripe or incumber your Hand in uſing and 


carrymy it, | 9 


a $M hel. Mena 
— — 


San 


The Dye and Atplication : Ho the ſaid Ita 
| frrament may be render'd ſingularly uſeful, 
in taking readily the Height 7 any Tree, 
ſtanding or growing, . all imaginable 
Exatineſs and Expedition. 


HAVING thus prepared and deſcribed the faid Inſtru- 
; Ana ment, as above; you are next to obſerve its Uſe, &, 
nd, x Wit eg 
Hu, In going to take the Height of a Tree, you are 
"By f2 erect your Pole perpendicular at ſuch a Diſtance from 
de Tree, as that you can juſt ſee the top of the Tree on, 
"i 4 thro 
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\ 


thro” the two Sights, c and e: Which done, meaſure wig 
your Pole, how many Feet, &c. it is from the Foot of th 
le, to the Root of the Tree; for that is the exact Height 
of the Tree without Calculation: Eſpecially, if there be ad 
ded thereunto ſo much as is the perpendicular Height 
your Eye above the Ground; becauſe, where the Grounl 
is plain from the Place of your ſtanding, to the Tree groy. 
ing that is to be meaſured, you only meaſure that part 
the Tree which is above the Horizontal-Line, that paſk 
from your Eye to the Tree: As for inſtance, ſuppoſe yu 
are upon a plain, level Ground, and you can juſt ſee, a 
bring the top of the Tree on, with the ſaid two Sights 
and e, when the Pole is perpendicular; your Diſtane 
then from the place of your ſtanding, from the Foot «f 
your Pole to the Root of the Tree, being meaſured, f 
found to be 37 Feet; then it follows, that the Height d 
the Tree is likewiſe 37; to which if there be added mon, 
5 Feet 7 Inches, the ſuppoſed Height of your Eye from 
the Ground when Obſervation is taken; then the com- 
pleat Height of the Tree ſought will be 42 Feet 7 Inches 
for Anſwer. _ | as 
Secondly, But in Caſe the Trees grow too rank, or neat 
together ; or by Reaſon of ſome other Obſtacle, as Bram- 
. bles, or the like, you cannot conveniently go ſo far from 
the Tree, as to bring the top of it on, with the faid two 
Sights c and e, when the Pole is perpendicular, as above; 
you may, in this Caſe, ſtand ſo near the Tree, that you 
may ſee the top of it thro* the firſt Sight c, and then the 
top Sight g: Which done, meaſure your Diſtance from 
the Tree, and that Diſtance doubled is juſt the Height df 
the Tree, without farther Trouble. As for Inſtance; Sup- 
poſe your Diſtance from the Tree, according to theſe two 
Obſervations, is 19 Feet, for the juſt half of its Height; 
then you may infer, that the Height or Length of the 
Tree is juſt its double, wiz. 38 Feet; which is to be un- 
derſtood without farther Study or Calculation. 
Thirdly, It is alſo to be obſerv'd, that when a Tree leans 
or declines from the Perpendicular, then, in ſuch Caſe, you 
muſt not ſtand on that ſide that it leans towards; for 
the lower part of the Body of it will be farther from you 
than the Perpendicular let fall from the top, and make your 
Diſtance from it (and conſequently the Height of W 
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A new Efſay upon SOLIDS. 9 
too much. Nor ſhould you ſtand on that Side, that it leans, 
from; for then, for the ſame Reaſon, you will bring in 
the Height of the Tree too little, or leſs than it is; but 
tand on one Side of it, that it may lean towards the 
ERicht-Hand or the Left (and not from you, or towards 
you) and then the Body, or lower Part of it, will be nearly 
me ſame Diſtance from you with the Perpendicular let 
all from the Top, and give the trueſt Height of it. 

| Fourthly, Having found the Height of the Tree, or 
Length of the Timber, according to the Obſervations 
above; your next Buſineſs is to find the Girt or Side of 
e Square equal, according to the cuſtomary way, by which 
s meant the Quarter of the Circumference, which, a- 
mongſt all Trees, are thoſe that are regularly tall and 
tapering, and ſuch as have neither been lopp'd nor topp'd; 
When may they be particularly girt within two or three 
Weet of the Ground, towards the ſpreading abroad the 
Root; and to that Girt, or Quarter of the Circumference, 
Edd 6, and the half of that Sum is the mean Girt ſought ; 
Ind, as ſuch, may generally be depended upon in all com- 
mon caſes, where Trees do fo regularly taper, ſeeing they 
$ecome (in effect) equal to thoſe whoſe Girts are taken 
Bn the middle. For fuppoſe you were not to meaſure a 
Tree any further towards the Top, then it will bear 
Inches Girt, then let the Thickneſs of the Tree be what 
t will below, yet if it tapers regularly, and let it be long 
Sr ſhort; the Girt at the Top being ſuppoſed 6 Inches, 
at 6 added to the Girt at the bottom, the half of that 
um would be the Girt in the middle, where you would 

Wirt it if it was cut down, according to the common way 
f meaſuring, | - | 


Enaample. 


8 Suppoſe the top, or ſmall end of a tapering Tree, was 
ways to terminate at 6 Inches Girt; and ſuppoſe the 
virt near the bottom or thick end, was 18 Inches (or 6 
Feet in circumference) then 18 and 6 is 24 Inches, the half 
which is 12; which would be the exact Girt of the 
res in the middle, if it taper all alike. | 
But in Pollards or Trees that have had their Tops cut 
„ and their Branches frequently ſopp'd for Fuel, as is the 
| Cuſtom 
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. will be found very uſeful, viz. 


* 


of thoſe Trees being almoſt as thick at the top as at th 
bottom; or, however, by a little Practice, the Differeng 


ation or Poſition of your Pole, as well as the Place up 


1 A new Eſay upen SOLIDS. 
Cuſtom in ſome Countries, you may commonly, by {x 

diſcretionary Allowance, making the middle, ney 65 
a little Jeſs than it is 4 or 5 Feet from the Ground, whey 
you can reach to girt, give a gueſs ſufficiently exact, fory 


may be caſily accounted for. 


8 »C . ME 


Obſervations very curious and uſeful concern 
the Pole, in taking Heights and Diana. 


HE preceding Directions, tho' conſpicuouſly eaſy u 
and plain of themſelves, yet theſe following Rematk 
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Hirſt, In taking your Obſervations by the ſaid Inn 
ment, as above, you are never to take the Height of ay 
Tree, further or higher than it may be called Timbe 
which Meaſurers commonly allow at 6 Inches and mon 
but not leſs, in the Girt or Quarter of the Circumferenc; 
but if you meaſure for a Gentleman who gives particu 
Orders for limiting the Girt of what he allows to be Tin 
ber, at either more or leſs than fix Inches, his Order 
to be your Directions in that Caſe. ” 

Secondly, You are likewiſe to have regard to the Sits 


which the Tree ſtandeth or groweth; for whether t 
Ground be plain or declining, it is the moſt exact (havil 
fix'd your Pole perpendicular) to look firſt at the both 
of the Tree, by your horizontal Sights, c d; and tied 
cauſe your Aſſiſtant to make a mark upon the Tn 
with Chalk, or the like; and having found the Height! 
the Tree above the ſaid Mark, by the foregoing Direct. 
meaſure that below the Mark with your Pole or Ruf 
and add it to the Height found above the Mark, it 5 
true Height of the Tree. os 


Thid 


A new Eſſuy upon SOLIDS, 11 
a 14%, Te muſt alſo be obſerv'd, that the Diſtance from, 
Gin. Tree muſt always be eſteem'd the Height or half the 


Wy eight of the Tree, without farther Trouble: For, if you 
"+ the top of the Tree, or rather the upper Part of the 1 
eren chts c e, your Diſtance from the Tree is juſt the Height | mz 


the Tree; but if you are nearer the Tree, and ſee the 

op of it, as before, by the Sights e g; your Diſtance 

n from the Tree is juſt half the Height of it, accord- 

g to the preceeding Examples, which render the Di- 
ions fo plain, that T need not multiply Inſtances; and 
) caſy, as to be intelligible to any common Capacity that 11 
an but read and write, ſeeing this no way depends upon 1 
lathematical Calculation. | 1s 
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ain Geometrical Reaſon and Demonſtration, ſhew- 
ns why the Pole may be made a proper In- 
mon /r:1m:ent for taking Heights and Diſtances. 


ou NE Truth and Reafon of this eaſy Method of taking the 
Height of a Tree, will manifeſtly appear by Demon- 
tion; eſpecially to thoſe who underſtand Geometry. 
or it is proved (Euclid. Lib. VI. Prop. 2.) that any Line 
un Parallel to any Side of a right-lin'd Triangle, cuts 
eother two Sides proportionally : (See Prob. XIV. Pag. 72. 
8 nd Fig. 41.) Now, ſince the Line c d, continued to the 
„ ee, is horizontal (becauſe the Line np is perpendicular, 
d conſequently the Line d g, which is parallel to it and 
eee) is alſo [ſuppoſed] perpendicular; it will, therefore 
a the Baſe c d upon the Board, to the Perpendicular 
le upon the Board (which, by the Conſtruction of the 
ard, are equal:) So the Baſe (the Diſtance from the 
ole to the Tree) to the Perpendicular (the Height of the 
tee) are conſequently alſo equal. 
| And, for the ſame Reaſon, when you uſe the firſt Sight 
> and the higheſt g, where the Perpendicular d g, , _ 
| | Ou 
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double to the Baſe cd; by Conſtruction, the Height, 
the Tree is juſt double to your Diſtance from it, wh 
was alſo to be prov'd, and is further confirm'd by Bu 
Lib. VI. Prop. 4. which, tho? I ſhall not enlarge upon, 
cauſe thoſe Directions are intended for common Capadi 
yet it is proper to take notice of, for the Satisfaction off 
more learn'd and curious — The ſame Truth holly 
= in all Proportions, as well as. where the Baſes u 
erpendiculars are equal, or where they are double tow 
another (as in Fig. 93.) it is, as Baſe A E to the Peny 
dicular E F; ſo the whole Baſe A B, to the greater f 
pendicular B C. 


. 

To take a near and general Eſtimate of ma 
Timber Trees, ſtanding or growing in a Wi 
when Opportunity permit not the Survy | 
each Tree in a particular manner, as albu. 


X7 HEN it happens that a Gentleman has a Viewi 
ſelling his Timber ſtanding, or growing in a Wat 
without ſuch a particular Survey as the meaſuring of ew 
Tree, as above; then to avoid Tediouſneſs, as well as i 
the ſake of Expedition, a general Eſtimate of the Qual 
tity and Value of the Timber may be deem'd ſufficient 
according to the Directions following. | 
1. In order to which, let your Pole be fixed as far frat 
the Tree, as you imagine or conceive the Tree to be big 
eſpecially when. you intend to take the top of it by ti 
Sight c ez but if upon Tryal, you obſerve, that you 
rather too near, and inſtead of ſeeing the top of the Tin 
ber part of the Tree, you ſee two or three Feet below! 
yet you need not remove the Pole any further back, 
gueſs at the Height of that part which is above the pl, 
which you ſee by the Sight c and e, it being eaſy to 2% 
within half a Foot in 3 or 4 Feet; and half a Foot! 


pech at the Top, where the Tree is ſuppoſed but 6 Inches 
are, being but one eighth of a Foot, is but inconſiderable 


her too near the Tree than too far off; but yet it is bet- 
| to place it as near the right Diſtance as you can; 
ich a little Practice will make you more ready at, than 
y Inftruftions, W | | 
b. Having by your Inſtrument, obtain'd the Height and 
it of each Tree, as before directed, let them be orderly 
mber'd and placed under their proper Titles and Co- 
uns in your Memorandum-Book ; by which means you 
find methodically and readily, the Solid-Content of 
ſame by your Table, when you return home, 
z. When the Timber in a Wood, or Part of a Wood, 
moſtly of one Growth, you may frequently find 6, 8, 
„ or 12 Trees, or more, ſo near of one Dimenſion, 
kt you may meaſure one of the middling ones for all ; and 
et your Aſſiſtant mark them as faſt as he can go to them, 
Wile you write them down: And thus, in caſe of ſo much 
ſte, you may meaſure as faſt as he can mark, by which 
ans you may write and caſt off a vaſt Quantity of Tim- 
in a little time. | | 5 5 
4. If this Method be not thought expeditious enough, 


ſt to take a walk round the Ground with your Inſtru- 
nt; and, with as much exaCtneſs as your time will 
mit, find the Quantity of Ground contain'd in the 
(00d, by the Directions given, Part IV. Chap. 4. Page 
7, which done, meaſure off half an Acre, or an Acre, 


ther the beſt nor the worſt, and meaſure the Trees 
rein contain'd: Which done, multiply the Feet in that 
f Acre, &c. by the Number of half Acres in the Wood; 


nſequently, the Value of the Timber in the whole Wood, 
ere Time will not permit for a more exact Admeaſure- 
nt 


5. If the Gentleman have a Map of the ſaid Wood, or 
s had it ſurvey'd, and can give an authentick Account 
the Content, it may fave the Trouble of taking any 
Ney at all, as to the Quantity of Land the Timber 
Ws upon, | is | ; p 


eo — 4 
- ; 
_u 


A new Eſcy upo SOLIDS. 13 


ſuch a Caſe, —lIt is therefore beſt to place your Pole 


da more general Eſtimate will anſwer the purpoſe, it is 


ſome middling Part of the Wood, where the Timber is 


will ſerve for a general Eſtimate of the Quantity, and 
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6. Where ſtill more Expedition is required, the ay 
rienc'd Surveyor may, by Practice, give a great Guek, j 
a general View of the Wood; but in that Caſe, I 
not give any particular Direction; Experience beſt te 
eth the Surveyor how to perform, and the Circumſy 
of the Affair beſt ſhewing him how far to diſpenſe ij 
ſtrict Exactneſs for the ſake of Expedition, 1 
But when you have time to be exact, which is mol 
be wiſhed, both for the Satisfaction of the Gentlem 
and the Credit of the Surveyor,. keep a little Bool, 
which ſet down orderly, in proper Columns, according 
their Titles, 1/7, The Number of Trees; 24ly, The Lew 
of each Tree in Feet, Sc. 3dly, The Girt or Circuni 
rence, taken in Feet, &c. 4thly, The ſquare or 4th 
of the Girt, in Inches, &c. And Sthiy or la/th, The di 
Content in Feet and Decimal Parts; So have you ori 
the Content of each Free; and caſting up every Colu 
every Day, or at what convenient Opportunity you ft 
think fit ; carrying one for every ten found in the Decin 
Parts to the Feet, as in common Addition; and when 
have added all the Feet together, divide the Sum h) 
the Feet in a Tun, the Quotient is Tuns of Timber 
the whole; or if you divide by 550, the Feet in a lu 
the Quotient is Loads in the whole Quantity, and the! 
mainder is Feet, or the Fractional Parts of a Load. 
N. B. In megſuring or taking the Dimenſions if i 
Tree, it may be proper to Number it (by Chak 
ſome ſuch thing) with the ſame Figure that you 
into your Memorandum or Pocket- Book ; ty ul 
means you will know thoſe that are meaſured, | 
thoſe car are otherwiſe. | 


* . 


1 


2 


eee 
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| 1 8 cr. VI. 2 
The Method for ufing the Theodilite, a Mi 
matical Infirument for tah ing Heights 


ALTHOUGH the Directions in the preceding" 
> poſitions are performed without any Trouble of Ui 
lation, which render it more agreeable to the Under 
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ing of thoſe who aim at ſurveying of Timber in general, 
as well as in particular: But for thoſe Gentlemen and 


[wiſe its Performance by the following Directions. 

Let the ſaid Inſtrument be placed vertically or perpendi- 
cularly to the Horigon, at any poſſible or convenient Di- 
dance from the Tree; and having fix'd it horizontally, 
take the Angle that the T'op. of the Tree (ſo far as it is 
Timber) makes with the Horizon; and then | meaſuring 
the Diſtance from the Inſtrument to the Tree (with the 
| Allowance before-anentioned, for the Height of the Inftry» 
ment) the Analogy or Proportion is, 27 


As Sine-Complement of the Angle, 
To the Diſtance of the Tree; 

So Sine of the Angle, 8 
To the Height of the Tree. 


Note, The ſame Proportion holds in te 
Height of a Tower; for as Sine-Gomp. Fig. 93. 
| A (er Sine A CB) to Side AB; ſo Sine 
| CAB to Side BC, &c. And the ſame Proportion 
holds in the Height of a Tres, Tower, Steeple, or any 
anacceſſible Altitude, Fees | 


8 5 * 27 

OY TO a 2 4 >< 1 

. — 
2 : 


ne, 
V Timber-Trees felld or lying ; how their 


Dimenſions may be accurately taken, in order 
to Menſuration. 


"q JF the Tree to be meaſured happens to be one that re- 
„ gularly and ſtraitly tapers from the Butt-End to the 

8 -xtremity of the ſmall ; or ſo far that it may at leaſt con- 

| fain 24 Inches Girt, being the leaſt Circumference that is 
| Uſually taken for Timber; then, in ſuch Caſe, the Dimen- 

27 2 5 A taken as follow, : 

J. Let the Length of the ſaid Tree be meaſur 

the Root or Butt-End, to the Extremity of the fat Eng. 


Gr 


. 


others, who chuſe to uſe the Theodolite, may fee like- = 
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Or ſo far as it may, at leaſt, contain 24 Inches git 


which may be exactly meafured with a Two-Foot *Ruk 
| or rather a Pole, orderly divided into Feet and equal P 
f and accordingly noted in your Memorandum-Book. + 
= 2. With a Packthread, or Chalk-Line, girt it in 
5 ſeveral Places, viz. at each End, as well as at ſome Play 
5 near the Middle; then it will follow that the Sum of thok 
fs three Girts or Circumferences in Inches, and Quarter Inchez 
. being divided by 3, the Quotient is the Mean-Girt, « 
1 Circumference ſought, whoſe 4th Part is the Side of th 
V Square equal, according to cuſtomary Meaſure; which be 
134 ing likewiſe ſet down in your Book, as above. 
1. Or otherwiſe thus: | 
it; In all tapering Timber that carry not the fame Squar 
batt from End to End, throughout the whole Piece, the Mean. 
dP; Girt, or Circumference, may be takensin the middle of 
13 the Tree, eſpecially if the ſame appear to be ſtrait from 
y End to End: Or it may likewiſe be effected by taking one 
itt fourth of the Girt of each of the Ends, and adding them 
wy 5 together; let half of their Sum be taken for the Side of WR. 
1 the Square; which the Tree will carry throughout for tie 
4 ſecond Dimenſion ſought. | . ee A 
hy 3. The Length being thus found in Feet, &c. and theSide WW, 
bt of the Square equal, or the fourth Part of the Mean-Gitt, WW: 
1 or Circumference in Inches, &c. you have obtain'd the pro- Wi 
1 per Data for finding readily the Solid-Content, either by MT. 
oF the Table or the Pen, according to pleaſure. C. 
9 Example. 
5 Admit there is a Tree 36 Feet long, N e tapeting 
| from the Butt-End to the Small, or only ſo far as its leaſt 
_ Girth or Circumference may contain 24 Inches, and not 
under: To know its Proper Dimenſions 
Explanation, 
1. Suppoſe the Tree to be meaſured, and its juſt Length F 
found to be 36 Feet; let it be noted down in your A.. 
2: 


mergndum-Book, as above. HIS 


= >UQ 


* 


2 


A 
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2. Admit its Girt or Circumference at the Butt-End 
to be 56 + Inches; the 2d Girt, or that near the Middle, 
38; Inches, and the leaſt, at the ſmall End of the Tree, 
only 26 + Inches, to know the Mean-Girt or Circumfe- 
rence, and conſequently, the 4th Part or Side of the Square 
equal, according to cuſtomary Meaſure. 

Tuch. 

( Butt-End = 56 3 
Girts 5 Middle = 38 

| Small End =26 + 


—— 


Sum x i 


2dly, 121 1er 121.53) | 
(= 40.5 for the Mean-Girt 


ſought. 8 

| : Inch. Pa. 
Zah, 40.554 (20. 125 
for Side of the Square-Equal. 


| inch. Pa. | 
8 Anſwer, 404, or 40. 5 for Mean-Girt fought, whoſe 
With Part or Side of the Square-Equal is 10.125, or 10 
Inches only; the Fraction being ſo ſmall that it may be 
Wmitted, ſeeing ſo inconſiderable. Hence the Data now 
Wound, hath for its entire Length 36 Feet, and the Side of 
Wie Square-Equal, or one 4th Part of the Girt, 10 Inches; 
© hich is all that is required in order to find the Solid- 
Pontent of the ſaid Tree, by either the Table or the Pen, 
(cording to Chap. II. Sect. 3. which ſee, | 


— 


Ss c Ti Ve 


Now to take proper Dimenſions when the Tree 
8 70 be meaſured happens to be irregular, as to 
| bulge in the middle; or to contain from end 
end many Knots, and conſequently di verſe 
5 Thickneſſes. ; - | 

it, LE T the Length be always found in Feet, Cc. a8 


before directed. - 
B Secondly, 
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.. Second, For the Mean-Girt or Circumference ſough, 
let it (for greater Exactneſs) be orderly girt in four ſeven 
Places, equally diſtant from one another, v:z. the firſt Gir 
beginning at the Butt-End ; the ſecond about a Quarter, c 
fourth Part of the Length of the whole Tree diftant fron 
the firſt; the third Girt, a fourth Part more diſtant fron 
the ſecond; and the fourth or laſt Girt at the Extremiy 
or {mall end of the Tree, when long: Then having four 
the Sum of thoſe four Girts in Inches and Quarter Incl 
and divided their Total by the Number of Girts (wiz, four 
the Quotient is the Mean-Girt, or Circumference fought 
whoſe fourth part is the Side of the Square-Equal, accu. 
ding to cuſtomary Meaſure, and conſequently, the ſecon 
Particular in the Data; as before. | 


Or otherwiſe thus : 


Meaſure the Diameter or Thickneſs of the round Piet 
of Timber, &c. at each end in Inches, &c. and havin 
found the Difference between thoſe Diameters, let half d 
it be taken and added to the leſs Diameter, given; the Sn 
is the Mean Diameter, or Thickneſs found in the midi: 
of the Stick or round Piece of Timber, c. which beiy 
multiply'd by 22, and the Product divided by 7, the Qu 
tient is the Mean-Girt, or Circumference ſought, whit 
4th Part is the Side of the Square-Equal, for one of it 
Dimenſions needful ; as before. RR > 


E ample. 


__ Admit a Tree is ſo knotty and irregular as to conſiſ 
diverſe T hickneſſes : Now it happeneth, that the Dimenim 
of its Length is found to be 58 Feet; but its 4 {ere 
Girts or Circumferences, at the Butt and ſmall Ends, or 
well as the intermediate Spaces between, are orderly 
46, 32, and 27 Inches: To know the Mean-Girt or ( 
1 and conſequently, the Side of the qu ed 
Equal? | = 
Asſu. 43.25, for the Mean-Girt ſought, and 10. MA. 
for the Side of the Square equal thereto, BW. 


1 | 4 e Aland = 
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5 

Gin Explanation. 

bis Example, and all others of the like kind, is ſo ob- 

ron BR vious, that there needs no further Illuſtration; only it may 


be obſerv'd, that the more Girts that are taken, the more 

exactly you find the Mean-Girt; and conſequently, the 

Side of the Square equal, which is always found by dividing 

| the Sum of the Girts in Inches and Quarter Inches, by the 

Number of times the Girts were taken; the Quotient 1s 

always the Mean-Girt ſought, as above; whoſe 4th Part 
is always the Side of the Square required, as before, 


CY 5 2 * 


8 . IK. 

Here to meaſure, or take regularly the Dimen- 
frons of Timber or Stone, that is ſquare or 
quadrangular, the Sides being either equal or 
unequal, 1 2 ps 


* — 


ty, H AVING taken exactly the Length in Feet, &c, 
| as before directed, let it be accordingly noted in 
your Memorandum- Book, for the firſt Dimenſion given. 
2. For the Side of the Square-Equal, let the Breadth and 

Thickneſs, as reſpectively meaſured in Inches and Quarter 
Inches, by clapping two Rules, or other ſtreight things, to 
the Side of the I'ree or Stone, that is duly prepared by the 
Ax or Saw in cutting off the Slabs, or (more properly 
ſpeaking) the Segments of the Circumſcribing-Cylinder ; 
then it follows, that the Diſtance between the two Rules, 
or things, as above, will be the Side of the Square ſoufat; 
provided the Dimenſions of the Breadth and Thickneſs are 
und to be exactly equal; but if otherwiſe, they mult be 
educed to equality, as follow, 

. 3. If the Dimenſions of the two Breadths; or rather the 
WBrezdth and Thickneſs, are found to be unequal: then 
muſt a Geometrical Mean between them, be exactly found, 
by multiplying them together, and extracting the Square- 
Woot of their Rectangle or Product, according to the Me- 
od preſcrib'd in Chap. II. Sed. 7. you will thereby _ 
| B 2 T7 the 


* 
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| the ſaid Root, or Side of the Square-Equal, for the 2d Di. 
menſion ſought. | | | 


Example I. 


There is a Piece of Square- Timber or Stone, in the Form 

of a Parallelopipedon or Long - Cube, whoſe Length is found 

to be 15 Feet; and its Breadth and Thickneſs ſo equa, 

as each of them to contain 17 1 Inches. To know the ft. 

cond Dimenſion ſought, or Side of the Square-Equal. 
Anſw. 17 4 Inches. 


| Explanation. | 
This Example needs no Operation, ſeeing the given 
Sides, or rather the Breadth and Thickneſs, are agrecabl 


equal; and conſequently, any one of them ſhews the 2 
Dimenſion ſought. 2 


Example II. 


Admit a Piece of Timber or Stone is 27 Feet long; but 
the Sides are ſo unequal, as one of them to contain 73 Jacks 
And the other 19 + Inches: To find the Geometrical 
Mean, or Side of the Square, equal to the Rectangle, d 
Product of the two given Sides. | 


Inch. Pa. Inch. Pa. Seconds. + 
1 Anſw. 11. 966, Cc. = 11—11—7 + or 12 Incie 
ere. 


. Explanation. 
In this Example it may be obſerv'd that the Arithmet 


cal- Mean, uſed by ſome Artificers, is more or leſs em 
neous, according as the greater Side exceeds the leſſer. Fo 
if the two Sides given (viz. 71 ＋ 19 Inches) be adi 
together, and half of that Sum (viz. 13 5) be taken for tit 
Arithmetical-Mean, it appears to be at leaſt 1 + more thu 
juſt; whereas on the contrary, the Geometrical- Mean k 
ing found, according to the 3d Article of this Rule, "Ml 
Chap. II. Sect. 7. it will only be 12 Inches for the ti 
Side of the Square, and conſequently, the 2d Dimenivih 
ſought, in order to find the Solid-Content. 


O B58! 


my CT fin „ ro 


a. 0 


2 
AY 
O5y 
$8 
2 7 
I* 
BET © 

FF t 
* 
1 * 
1 
be 
FILE 
: 4 
"T4 
. 
20) 
4 


A mew Eſay upon SOLIDS. at 
OponnvatioOns | 


I. It is obſerv'd, that the Method of taking one fourth 


| of the Mean-Girt, or Circumference of Round-Timber, 


for the Side of the Square-Equal, is ſo very erroneous, that 
it finds the Solid-Content near one fifth Part leſs than Truth; 


het nevertheleſs, Cuftom has made it current; and the 


Reaſon for continuing the ſame, is, becauſe the 4th Part 


of the Mean-Circumference or Girt, being ſquar'd and mul- 
tiplied by the Length, the Product is but near equal to the So- 

| lidity of ſuch Parallelopipedon or Long-Cube, as may be in- 

© {crib'd in a Cylinder of the ſame Dimenſions, whoſe Content 
| is the true Solidity defir'd—Hene it is, that the fourth Part of 

the Girt or Circumference, tho' leſs than the Side of the 
© Square-Equal, yet is ſomewhat greater than the Side of the 


Square within, towards which moſt Timber is hewn, be- 


| fore it can ſerve to any Square-Uſes, by making the round 
Tree, as it were, ſquare, or ſquare hew'd Timber, from 


quartering of the String or Chord; which (in effect) cuts 


off almoſt all the Slabs, or more properly ſpeaking, the 
LSegments of the circumſcribing Cylinder; which ſeem to 
be a reaſonable Allowance, originally and principally in- 
tended for the Buyers of green and ſappy Oak- Timber; 
tho' others ſince, have made it ſo general and univerſal, 
| as even Artificers, when they meaſure for Sales, do com- 
| monly cait away (for Oak) an Inch out of the Square, or 
E 4th part of the Mean-Circumference, as an Allowance far 
| the Thickneſs of the Bark; that is, if the Square or the 
4th part of the Mean-Girt, or Circumference, be 10 Inches, 
they meaſure it, as it were but 9; tho' this Allowance 
muſt be efteem'd too much for Aſh, Elm, Beech, Oc. 
| tho” it paſſes currently for Oak, 


IL It is uſual with Carpenters and other Artificers, to 


W take the Arithmetical-Mean ; that is, the half Sum of any 
two Sides given; or otherwiſe the half Sum of the given 
8 Breadth and Thickneſs of any Piece of Timber or Stone; 


but Reaſon and Experience manifeſt in this Caſe, that it is 


not the Arithmetical but the Geometrical-Mean, that finds 
the Side of the Square-Equal ; which being multipited by 


| the given Length, diſcovers the Solid - Content deſired: 
Therefore, if the Artiſt can (by either the Pen or 5 


Rule) 
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it is needful to multiply the greater Baſe (vz. the Recta 


i of their Product being added to to the Sum of the fil 
Baſes, and their Total, divided by one third part of tit £ 
gien Length, gives the true Solidity ſought, 


A new Eſſay upon SOLIDS, © 
Rule) extract the Square-Root of the Rectangle, or Progyt 
of the two given Sides, viz. the Breadth and Thickne 
found in the middle of the Piece, he will thereby find tru 
the Geometrical-Mean, or Side of the Square-Equal. 
III. The regular way of taking Dimenſions of Tink ff 
and Stone, when the Sides are unequal, is by clapping ty 
Rules, or other ſtreight things to each of the two diz 
found in the middle of the Piece; and meaſuring the i; 
tance between them in Inches and Quarters of an Ind 
Alſo in the ſame manner is taken the Breadth and Thick. 
neſs of the Piece of Timber or Stone; and 'finding th 
Geometrical- Mean between each of the two Diſtances x 
before, you will thereby diſcover the Side of the Squar: 
Equal ; which, with.the given Length, is the proper Dat 
for finding the Solid-Content fought. 
IV. When it happens that the Piece of ſquar'd or hem 
Timber or Stone, hath unequal Baſes at each end; that 
be greater at one end than the other; then, in ſuch Cat, 


gle, or Product of the Breadth, in the Depth or Thicknelj 
by the leſs; and having extracted the Square- Root of thi 
Product, let the Sum, or Products of the two Baſes, at 
the Square-Root, as above, be multiplied by one third par 
of the Length of the Solid propounded; fo ſhall the l 
Product be the Solid- Content required. 

V. In all Examples of this kind, as well as others, it 
obſervable, that the Anſwer or Solution to the Queſtia 


- "muſt always conſiſt of the ſame Names or Denominatiots 


that the Queſtion was given in, or made agreeable to tit 
fame by Reduction. e, RB 

VI. You are likewiſe to obſerve, that any Piece of roun 
Timber that tapereth; or any ſolid Body that reſemblet 
the Fruſtum of a Cone, as that in the 4th Article dus 


that of a Pyramid's Friſtum of a Quadrangular-Baſ: 


only regard being had, to find (as before) the Mean-Art 


between the Surfaces of the Cones two circular Baſes, . 


multiplying the Square of each of their Circumferences 


(0.07958) the Area of a Circle, whoſe Diameter is Unity 
gives the Surface of each of the faid Baſes ; which bell 
' multiplied together, and the Mean-Area, or Square-RW% 
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"A new Table of Solid Meaſure. 


u 


S n O þ us to. ö¹tſ d; 


8 6 Inc. 


Side 6 1. Side 6 f. 
Fe. Pa. Fr. Pa. 
0.2712 0.2934 
0.5425 | 0.5869 
0.8137 | 0.8803 
1.0850 | 1.1738 
1.3562 1.4672 | 
1.6275 1.7607 
1.8987 2.0541 
2.1700 2.3476 
2.4412 | 2.0410 
2.7125 2.9345 
2.9837 | 32279 
2550] 3.5214 
3.5 262 3.8148 
3.7975 4.1083 
4.0687 | 4.4017 
4.3400 46952 
4.6112 | 4.9886 
4.8825 5.2821 
$3597] 54537535 
5.4250 | 5.8690 
5.6962 | 6.1624 
5.9675 | 6.4559 
6.2387 | 6.7493 
6.5100 | 7.0428 
6.7812 | 73362 
7. 957.6297 
7+-3237 79231 
7.5950 ] 8.2166 
7.8662 | 8.5100 | 
8.1375 | 8.8035 
.4087 | 9.0969 
8.6800 | 9.3904 
8.9512| 9.6838 
9.22251. 99773 
9.4237 | 10.2707 
9.7650 10.5642 
10.0362 | 10.8576 
10.3085 | 11.1511 
19.5797 11-4445 


11.7380 


| 


— 


Side 6 f. | 


4.7477 


6 — 


Fr. Pa. 


0.3 164 | 


0.6329 
9.9493 
1.2668 
1.5832 
1.8997 
2.2161 
2.5326 
2.8490 


3-1655 
3-4819 
3.7984 
4.1148 
4-4313 


5.0042 


5.3816 | 


5.6981 - 
6.0145 


6.3310 | 


6.6474 
6.9639 
7.2503 


7.5968 


79132 


8.2207 
8.5461 
8.8626 
9.1790 
94955 
9.8119 
10.1284 
10.4448 
10.7613 
11.0777 


11.394 
11.7106 


12.0271 
12.3435 


Side 7 In, 


Fr. Pa. 


12.6600 


0. 3402 
0:6805 
1.0207 
1.3610 
1.7012 
2.0415 
2.3817 
2.7220 
3.0622 
3-4025 
3-742] 
4.0830 
4- 4.232 
4.7635 
5.1937 
$-4449 
5 7842 
6.1245 
6.4647 
6. 8050 
7-1452 
7.4855 
7.8257 
8. 1660 
8. 5062 
8. 8465 
9.1867 
9.5270 
9.867 
10.2075 
10.5477 
10. 8880 
11.2282 
11.568; 
11.9087 
12. 2490 
12.5892 
12.9295 
I 3. 269) 


13. 6100 


ba. 
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A new Table of Solid Meaſure. Rt 
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Side 7 Lo | 
> | Fr. Pa. 


0.3650 


0.731. 
1.096 


1.462 
1.827 
2.193 
2.558 
2.924 
3-289 
3-655 


4.020 


4.386 | 


4-751 
5.117 
5.482 
5.848 
6.213 
6.579 
6.944 


_ 7+310 


7-075 
8.041 
8.406 
8.772 
9137 
9.503 
9.868 
10.234 
10.599 
10.965 
11.330 
11.696 
12.061 
12.427 
12.792 
13.158 
13-523 
13.889 


| 14.254 
| 14.620 


Side 73 
. 


o. 3906 
0.7813 
1.1719 
1.5626 
1.9532 
2.3439 
2.7345 
4.12062 


"$4388 


3.9065 
1 
4.6878 


5.0784 | 


5-4691 
5-8597 


6.2504 
6.6410 


70317 
7.4223 
7.8130 


8.2036 


8.5943 
8.9859 
9.3766 
9.7672 
I0.1579 
10.5485 
10.9392 
11.3298 
11.7205 
12.1111 
12.5018 
12.8924 
13.2831 
| 13.6737 | 
14.0644 
14-4550 
14.8457 
15.2363 


11.6811 
12.0983 
12.5154 
12.9326 
13.3497 
13.7669 
14.1840 
14.6012 
15.0183 


15-4355 
15.8526 


16.2698 


. | Side 8 Inc. 


Side 8 2 
Fr. Pe. 


1. 8906 


5.6718 


o. 4726 


0.9453] 


1.4179 


2.3632 
2.8359 
3. 3085 
3.7812 


4.2538 
5. 1991 
6.1444 


6.6171 
7.0897 


7.5624 


8.0350 
8.5077 
8.9803 
9-455 
9.9250 


10.3983 
10. 8709 
11.3436 
11.8162 
12.2889 
12.7615 
13-2342 
13.7068} 
14-1795 
14.65 21 
15. 1248 


11.1112 
11.5557 


I 2, 0001 


12.4440 
I 2.8890 
13.3335 
13.7779 
14.2224 
14. 6668 
15.1113 
15.5547 


16. 0002 


16.4446 
16.8891 


16.0701 
16.5427 
17.0154 
17.4880 
17.9607 


17.3335 18.4333 


77265 


15-5974] 


IEEE 


15-6270 | 


16. 6870 


17.7780 * 18.9050 
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A: new 5 7 * of Solid Meafure, 


40. 88 | Side $3. S I. | Sideg +. [ Side 91. 
185 * — — —-— ee 
& | H. Pa. Ft. Pa. Fr. Pe. Ft. Pa. Fr. 7. 
Wr — —— 1 — — 
1 Þ- 507 0.5316 5088 0.5941 0.62 
2 1.0035 1.0633 1.1250 1.1883] 1.25% 
| 3] 1.5052 1.5949 1.6875 1. 7824, 1.88018 
4| 2.0070] 2.1266 | 2.2590] 2.3766 
Fs] 2.5087] 2.6582 2.8225 3 9710 
65 3.0105 3.1899 3.3750 3.5652 
4 93126, 3-7215 | 3:9375 | 41593, 
8 40140] 42532 | 4.5000 4.7535 


| 9] 4.5157] 47848 5.5625 3476 

a 5.0175 5.3165 | 5. 6250 | 5.9418 

11 6.8192 5.8481 | 6.1875 | 6.5359 
12 6.0210| 6.3798 | 6. 7500 7. 130 

13] 6.5227 6.9114] 7.3125] 2.7242 

14| 7.9240 |, 7-4431| 7.8750] 8. 3183 

15 2.8257 29747 | 8.4375] 8.9125, 

16] 8.275 8.5064 | 9.0000] 9. 5066 

17] 8.5292 9.0380 9.5625 10.1008. 
18 9.0310 9.569710. 1250 10.6949 11.2810 
19] 9.5327 10.1013 | 10.6875 | 11.2891 11.907] 

| 20 | 10.0345 | 10,6330 | 11,2500| 11.8832 12.5348 

21| 10.5362 | 11.1646 | 11.8125 { 12.4774] 13.1010 

22 | 11.0380| 11.6963 | 12.3750 13.0715 | 13.7% 

23 11-5397 | 12.2279 | 12.9375 | | 13.6657 | 144 

24] 12.0415 12.7596 | 13.5000 | 14.2598 | 15. of 

25| 12.5432 | 13.2912 | 14.0625 | 14.8540 10 

1426 13.0450 13.8229 14. 6250 15.4481 | 19.20 

* $224. 013-5497, | 1413585 | 21541875 1" 10,0423.1 19 

28 | 14.0485 | 14.8862 | 15.7500| 16.6364 | we 

129| 14-5502 | 15,4178 | 16.3125 | 17.2306 11 

130 15.0520 | 15.9495 | 16.8750 17.8247 | ! 7 

31 15-5537 | 16.4811 | 17.4375 | 18.4189 | 15-4 

32| 16.0555 | 17.0128 | 18,0000 | 19.0130 124 

33 16.5572 | 17.5444 | 18.5625 | 19.6072 | 21: 4 

134 | 17-0590 | 18.0761.] 19.1250 | 20.2013] 213 

| 35 | 17.5607 | 18.6077 | 19.6875 | 20.7955 194 1 

136 18.0625 19.1394 20. 2500 21,3896 12 7 | 

137 | 18.5642 | 19.6710 | 20.8125 | 21.9838 * 

38 19.0660 | 20.2027 | 21.3850 22.5779 wy 

* 439 | 19-5677 | 20.7343 | 21-9475 | 23.1721 | 7: 

40 20.0695 | 21.2660 | 22.5100} 23.7662 5 | 
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A new Table of Solid Meaſure. 
7 Sideg9 3. | Side 10 In.] Side 10 4. Side 10 f. I Side 104. 
| 9 HB. Pa. N. PA Fr. Pa.| Fi. Pa.) MF. Bs 
Cid |: ö : | — — 1—— 
1 0.6502 0.69444] 0.72960 0.76564 o. 8025 
2 1.3204 1-3889.] 1.4592. 1.5313] 1.6051 
3] 1.9806 2.0833 } 2.1888 2.2969] 2.4076 
4| 2.6407 2.7777 2.9184 3.0626 3.210 
| 5| 3.300 34722 3.6480 | 3.8282] 4.0127 
e 3.9610 4.1666 4.3776 [4.5939] 4-815 
| 7] 4.6212 | 4.8610] 5.1072 5.3595 | 5.6178 
81 5.2813 5.88585 5.8368 6.1252] 6.420, 
9] 5.9415 | 6.2499 | 6.5664 6.8908] 7.2229 
10] 6.6017 | '6.9444 | 7-2960 | 7.6565 | 8.0255 
| 7.2618 7.6388 | 8.0256 | 8.4221 | 8.8280 
112] 7.9220 | '8-3332 | 8.7552 9.1878 9.630 
[3] 8.5821 9.0277 | 9.4348 | 9.9534] 1.433 
14 9.2423 9.7222 | 10.2144 | 10.7191 | 11.235 
Iiz| 9.9025 | 10.4166 | 10.9440 | 11.4847 | 12.0382 
[16 | 10.5626 | 11.1111 | 11.6736 [12.2504] 12.8405 
17 | 11.2227 | 11.8055 | 12.4032 | 13.0160] 13.6433 
18] 11.8828 | 12.5000 | 13.1328 | 13.7817 | 4.4450 
19 12.5429 | 13.1944 | 13.8024 | 14.5473 | 5.2484 
20 13.2030 13.8889 | 14.5921 | 15.3130 | 15.051C 
13.8632 | 14.5833 | 15.3217 [16.0786] 16.8535 
214.5233 15.2778 | 16.0513 | 16.8443 17.6561 
23| 15.1834 | 15.9722 | 16.7809 | 17.6109 | 18.4580 
24 | 15.8436 | 16.6667 | 17.5105 | 18.3766 | 19.261 
25 | 16.5037 | 17.3611 | 18.2401 | 19.1422 | 20.063 
26 | 17.1639 | 18.0556 | 18.9697 | 19.9079 | 20.866 
27 | 17.8241 | 18.7500 19.6993 | 20.6736 | 21.6688 
3 18.4842 19.4445 | 20.4290 | 21.4492 | 22-4714 
eg | 19.1444 | 20.1389 | 21.1586 | 22.2149] 23-2730 
Bo | 19.8045 | 20.8334 | 21.8882 | 22.9805 | 24.0765 
31 20.4646 | 21.5278 | 22.6178 | 23.7462 | 24.879 
52 21.1248 | 22.2223 | 23.3474 | 24.5018 | 25.6810 
53 21.7849; 22.9167 | 24.0770 | 25.2675 | 26.484 
B4 | 22-4451 | 23.6112 | 24.8066 [26.0331 27.2867 
p) | 23-1052 | 24.3056 | 25.5362 | 26.7988 | 28.0892 
© | 23.7654 | 25.0001 26.2658 | 27.5644 | 28.8918 
$7 | 244250 | 25.6945 | 26.9954 | 28.3301 | 29.6942 
p* | 25-0857 | 26.3890 | 27.7250 | 29.0957 | 30.4965 
bo | 25.7458 | 27 0834 | 28.4546 } 29.8614 | 31.299 
1 26.4060 |, 27.5779 | 29.1843 ][ 30.6270 .32.102c 


A new Table of Solid Mea ſure. 


7 Jide 11 Tn. | Side 11 4. Side 11 4. Naa 11 4. S411 
&| Fr. Pa.] Fr. Pa. Fr. Pa. | Fr. Pa. Fr. Þ: 
98 —— — . — —— 
1 0.8402 0.8789 0.9184 | 0.9587 | 1. 
21.6805 1.7579 1.8369 1.9175 2. 
3 2.5207 2.6368 2.7553 2.87623. 
41 3.3610 3.5158 3.6738] 3.8350] 4. 
5 4.2012] 43947 15922] 47937 $5 
6] 5.0418] 52737 | 5-5107 | 5-7525] 6. 
75.8817] 6.1526, 6.4291] 6.2112 7. 
85.7220 7.0316 7.3476 | 7.0700] 8. 
97.5622] 7.9105 | 8.2660 | 8.6287 | 9. 
10| 8.4925 8.7895 | 9-1845 | 9.5875 | 10. 
11] 9.2427| 9.6684 | 10.1029 | 10.5462 | 11. 
12 10.9830 10.5474 11.0214 IT.5050 | 12. 
13 10.9232| 11.4263 | 11.9398 12.4637 | 13. 
14 | 11.7635 12.3053 12.8588 13.4225 | 14 
15 | 12.6037| 13-1842 | 13.7767 | 14-3812] 15. 
16 13.4449| 14.0632 14-6952 | 15.3400 16, 
17| 14.2842| 14.9421 | 15.6136 | 16.2987 | 17. 
18 15.1245. | 15.8211 | 16.5321 | 17-2575 18, 
19 15.9647 | 16.7000 , 17-4505 | 18.2162 | 19. 
20 | 16.8050 | 17.5790 , 18.3690 | 19.1750 | 20. 
21 17.6452 18.4579, 19.2874 | 20-1337 | 21. 
22| 18.4855 19.3369 , 20.2059 | 21.0925 | 22. 
23 | 19.3257 20.2158 21.1243 22.0512 25 
24 | 29.1660 | 21.0948 | 22.0425 | 23.0100 24. 
26 | 21.0062 | 21.9737 |, 22.9612 | 23.9087 | 25: 
26 | 21.8465 | 22.8527 | 23.8797 | 24-9275 | 26. 
27 | 22.6867 | 23.7316, 24.7981 | 25.8862 | 27: 
28 | 23-5270 24.6106 , 25.7166 | 26.8450| 28. 
29 | 24.3672 25-4895 | 26.6350 | 27.8037 | 29. 
30 | 25.2075 | 26.3685 | 27.5535 | 28.7025 | 30 
31 | 26.0477 | 27-2474 28.4719 29-7212| 31. 
32 | 26.8880| 28.1264 | 29.3904 | 30-0800 | 32. 
33| 27-7282| 29.0053 | 30.3085 | 31.6387 | 33. 
34 | 28.5685 | 29.8843 | 31-2273 | 32.5975 34 
35 | 29-4087 | 30.7632 | 32-1457 33-5502| 35: 
{36 | 30.2490; 31.6422 33-0042 | 34-5150 36. 
37 | 31.0892 | 32.5211 | 33-9826 | 35-4737 | 37 
38 |. 31.9295 33.41 | 34-9011 | 36.4325 38. 
39 | 32-7697 34.779 35-8195 | 37-3912 | 39 
33.6100 38.1580 36.7380 | 38.3500 | 40: - 


— : p. Ads | 15 
A new Table of Solid Meaſure. i 
, F [Side 12 4. Side 12 1. (Side 12 4. Side 13 In.] Side 13 4. = 
k 5 Fr. Pa. | Fr. Pa. Ft. Pa.] F. Pa. | Fr. Pa. ll. 
bs i | 1.0421 | , 1.0851 | 1.1289] 1.1936] 1.2191 Wt 
"|: | 2.0842 | 2.1702 | 2.2578] 2.3472] 2.4383 71 
3.1263 3.2553 3.3867 3.5208] 3.6574 40 
4 4.1685 | 4.3404 | 4:5157 | 4.945 4.8756 * 
3.210 5.4255 | 5.6446 | 5.8681 6.0947 bl 
6] 6.2527 | 6.5106 | 6.7735] 7.0417 | 7.314 = 
87] 7.2948 7.5957] 7-9924| 8.2153] 8.534 _ 
8| $.3369 | 8.6808 | 9.0314 9.3890 9.7532 #4 
tlg| 9.3791 | 9.7659 | 10.1903 | 10.5626 | 10.9723 7 
Io 10.4212 | 10.8510 |- 11.2892 | 11.7362 | 12.1915 13 
ur | 11.4633 | 11.9361 | 12.4181 | 12.9098 | 13.410 WH 
12 | 12.5054 | 13-0212 | 13.5470 | 14.0834 | 14.6298 1 
13 13.5496 | 14.1063 | 14.6760 15.2571 15.8489 145 
14 14.5897 | 15.1914 | 15.8049 | 16.4307 | 17.0681 14 
Is | 15.6318 | 16.2765 | 16.9338 | 17.6043 | 18.2872 13 
6 16.6739 | 17.3616 | 18.0627 | 18.7779 | 19.5064 1 
17 | 17.7160 | 18.4467 | 19.1916 | 19.9516 | 20.7255 1 
Ius | 18.7582 | 19.5318 | 20.3206 | 21.1252 21.9447 1 
g | 19.8003 | 20.6169 | 21.4495 | 22.2988 23.1638 16 
20 20.8424 | 21.7020 | 22.5784 | 23.4724 | 24.38 30 41 
zi 21.8845 | 22.7871 | 23.7073 | 24.6460 25.6021 39 
22 22.9266 23.8722 | 24.8302 | 25.8207 | 26.8213 bl IN 
23 | 23-9687 | 24-9573 | 25-9651 | 26.9943 | 28.9404 mA 
24 | 25.0109 | 26.0424 | 27.0941 | 28.1679 | 29.2596 tt 
25 | 26.0530 | 27.1275 | 28.2230 | 29.3415 | 30.4787 16 
26 | 27.0951 | 28.2125 29.351 2 39.5151 | 31.6979 1 
27 | 28.1372 | 29.2977 | 30.4808 | 31.6887 | 32.9170] - 1 
28] 29.1793 | 30.3828 | 31.6097 | 32.8623 | 34.1362 at | 
29 | 30-2215 | 31.4679 | 32.7386 34-0359 | 35-3553 = 
30 | 31.2036 | 32.5530 | 33-8676 | 35.2095 | 36.5745 141 
51 32.3057 | 33.0381 | 34-9965 | 36.3831 | 37.7936 qi 
32 | 33-3478 | 34-7232 | 36.1254 | 37-5508 | 39.0127 w 
33] 34-3899 | 35.8081 | 37.2543 | 38-7304 | 40.2319 i 
64 | 35-4321 | 36.8932 | 38.3832 | 39.9041 | 41.4510 1 
65 36.4742 | 37.9783 | 39.5121 | 41.0777 | 42.6702 i 
166 37.5163 | 39.0634 | 40.6411 | 42.2514 43.8893 711 
7] 38.5584 40.1485 | 41.7700 | 43.4250 45.1085 WH 
$15 | 39.6005 | 41.2336 | 42.8989 | 44-5987 | 46.3276 4 
; 8 40. my | 42-2187 | 44 . 45-7723] 47-5468 $9 
| 41.6848 1 43.4038 | 45.1567] 46.9460 | 48.7660 5 
| ö „ 


= 


A new. Table of Solid Meaſure. 


S | N. Ps. LEY. Pa. Fr. Pa. Fr. Pa. | 
| "> 6s. e e 

11.2656] 1.3129 1.3611 E 1.4101 | 1, 

2F 2.53131 2.6 59 2.7223 2.8203 

3 3.7969] 3.9388 4.0834] 4.2304 

4] F. 0626 5.2517 | 5.4446] 5. 6406 
5 6.3282 | 6.5647 6.8057] 7.0507 | 

6] 7.5939] 7.8777 8.1659 8.4609 

71 8.8595 | 9.1906 9.5280 | 9.8710 

8] 10.1252 | 10.5036 | 10.8892 | 11.2812 

9 11.3908 11.3785 12.2503 12.6913 ' 
© 12.6565 | 13.1295 | 13.6155] 14.1015 
it] 13.9221 | 14-4424 | 15-9726] 15.5116 ' 
j12} 15.1878 | 15.7554 | 16.3338 TS Y 
13 16.4534 | 17.0683 | 17.6959] 18.331 Þ 
14 | 17.7191 | 18.3813 | 19.0571] 19.7421 10 

5 | 18.9847 | 19.6942 | 20.4182] 21.1522 [1 
16 | 20.2504 | 21.0072 | 21.7794 | 22.5264 Y 1 
17 | 21.5160 | 22.3201 | 23.1305 23-9725 I 
18 22.7817 | 23.6331 24.4917] 25-3927 Þ 
Ig | 24.0473 | 24-9460. 25.8523]. 26.7928 2 
20 | 25.3130 | 26.2590 27.2140} . 28.2030 2 
21 26.5786 27.5719 28.575 1] 29.6131 - 
22 | 27.8443 | 28.8849 29.93031 31.0233 2 
23 | 29.1099 | 30.1978 | 31-2974] 32-4334 * 
24] 30.3756 | 31-5108 | 32.6586 33.8435 ki 
25 | 31-6412 | 32-8237 |- 34-0197 | 35-2537 * 
26 | 32.9069 | 34-1367 35.3809 36.6639 x 
27 | 34-1725 | 35-4496 | 39-7420 38.0741 x 
rad 35.4332 } 36.7625 | 38.1032] 39.4842 kk 
29 | 36.7038 | 38.0755 | 39.4643] 49-3944 5 
36 37.9695 39.3884 | 40.8255] 42-3045 1 
31 | 39.2351 | 40.7014 | 42.1866] 43.7147 a 
32 | 40.5008 | 42.0143 43-5478, 45-1248 | 3 
33 | 41-7644 | 43-3273 44.9089] 46.5350 4 
34 | 43.0321 | 44.6402 | 46.2701] 47-9451 6 
35 | 44-2977 | 45-9532 | 47-0310] 49-3553 „ 
36 | 45-5634 | 47-2661 | 48-9924] 50-7054 : : 
137] 46.8290 | 48.5791 | 50-3535] 52-1750 „ 

8 48.0947 | 49-3920 | 51.7147 53-5557 * 
39 49-3603 | 51-550 53-0753] 54-9959 : 
40 50.6260) 52.5179 | 54-4370] 56.4060 | 


A new Table of Solid Meaſure. | 

FE Side 14 5. Side 15 Th. | Side 15 4. [Side 15 f. 1 $- 

5 F. Pa. H. Pa. | HE. Pa. | Ft. Pa. Ft. Pa. 

1 1.5108 | 1.5625 | 1.6150 | 1.6684 1.7226] 

2| 43.0217 35 * 33369 3:4453 
532 4.08711 49451 | 6.0053 179 

4 CORE 42508 6.4602 2 8.6738 8.8898 

5 7.5542 7.8125] 8.1752] 8.3422 8.6122 

6 9.0651 9.3759] © 9.6903 | 10.0107 | 10.3349 

7 | 10.5759 |. 10.9375 | 11.3053 | 11.6791 | 12.0575 

W 3 | 12.0868 | 11.5000 | 12.9204] 13.3476 | 13.7802 
g | 13-5976 | 14.5625 14-5354 | 15.0160 15.5028 

10 | 15.1085 | 15.6250 | 16.1505 | 16.6845 | 17.2255 

11 | 16.6193 | 17.1875 | 17.7655] 18.3529 | 18.9481] 

12 | 18.1302 | 18.7500 | 19.38664 20.0214 | 20.6708 

13 | 19.6410 | 20.3125 | 21.0016 21.6898 22.3934 

14 | 21.1519. | 21.8750. 22.6167 23.3583 24.1161 

5 | 22.6627 | 23-4375 | 24-2317] 25.0267 | 25.8387 
[16 | 24.1736 | 25.0000 | 25.8478] 26.6952 | 27.5514 
117 | 25.6844 | 26.5625 | 27.4618 | 28.3636 | 29.2840 
118 | 27.1953 | 28.1250 29.0769 | 30.0321 1.0067 
Wig | 28.7061 | 29.6875 | 30.6919 | 31.7005 1.7503 
20 | 30.2170 | 31.2500 32.30% 33.3690 34.45 20 

21 | 31.7278 | 32.8125 | 33.9220] 35.0374 | 36.1746 
=: | 33-2337 | 34-3759 | 35-5371 |. 36.7079 | 37.8973 
2188-3 | 34-7493 |- 35-9375 | 37-152t | 38.3763 | 39.6199 
31088 24 | 50-2604 | 37.5000 | 38.7672 40.0448 | 41.3426 
25 37.7712 | 39.0625 40.3822 41.7132 43.0052 
26 | 39-2821 | 40.6250 41.9973 43.3817 | 44.7879 
27 | 40.7929 | 42.1875 43.6123 45. 0501 | 46.5105 
s 42.3038 43-7500 45.2274 46.7186 48.2832 
20 | 43-3146 | 45.3125 | 46.8424 48.3870 49.9558 
1188 3* | 45-3255 | 40-8750 48.4574 50.0555 51.6785 
346.8363 48.4375 | 50.0725 | 51.7239 | 53.4011 
J 3: | 45-3472 | 50.0000 | 51.6875 | 53.2924 | 55.1238 
W33 | 49-8380 | 51.5625 | 53.3026 | 55.0608 | 56.8464 
37 51.3689 | 53.1250 | 54.9176 56.7293 58.5691 

- | 52-5797 | 54-0875 | 56-5327 | 58.3977 | 60.2917 
36 54-3906 | 56.2500 | 58.1477 60.0662 62.0144 
W-/ | 55-9014 | 57-81g5 | 59.7628 | 61.7346 | 63.7370 
5 57-4123 | 59.3750 | 61.3778 | 63.4531 65.4597 
W39| 58.9231 | 60.9375 | 62:9929 65.0715 7.1824 
W4- | 00.4340 | 62.5000 | 64.6080 | '66.7400 68.9050 


| A new Table of Solid Meaſure. | 
7 Side 16 In. Side 16 4. Side 16 F. 16 4 | 
S | Fr. Pa. H. Pa. | Ft. Pa. Ft. Pa. Fi. pill 
11 1.7777 [1.8337 1.8906 | 1.9483 .oobo 
2 3-5555 | 3.6675 | 3-7813 | 3-8967 | 
3] 5.3332 5.5012 5.6719 | 5.8450] 6. 
4] 7-1110] 7.3350 | 7-5626 7.7934] 8. 
5 8.8887 | 9.1687 9.4532 9.7477 10.0347] 
6 10.6665 | 11.0025 | 11.3439 | 11.6901 | 12.0417] 
7 |. 12.4442 | 12.8362 | 13-2345 | 13.6384 | 14.048060 
8 14-2220 | 14.6700 | 15.1252 [15.5868 | 15.05;6/8 
9 25-9997 | 19.5037 | 17.0158 | 17.5351 | 18.0625 
10 17.7775 | 18.3375 | 18.9065 | 19.4835 | 20.0695] 
11 19.5552 | 20.1712 | 20.7971 | 21.4318 | 22.004 
12 | 21.3330 | 22.0050,þ 22.6878 | 23.3802 [ 24.0830 
113 | 23-1107 | 23.8387 | 24-5784 | 25.3285 | 26.090;/] 
[14] 24-8885 | 25.6725 | 26.4691 | 27.2769 | 28.0973/f 
{15 | 26.6662 | 27.5062 | 28.3597 | 29.2252 | 30. 10420 
116] 28.4440 | 29.3400 | 30.2504 | 31.1736 | 32.1112 
17 30.1117 | 31.1737 | 32-1410 | 33-1219 | 34.1181 
118 | 31.9995 | 33-0075 | 34-0317 | 35-0703 | 36.1251 
[19 | 33-7772 | 34-8412 | 35-9223 | 37-0186 | 38.1320 
20 | 35.5550 | 30.6750 | 37.8130 | 38.9670 | 40.1390 
21 | 37-3327 | 38.5087 | 39-7036 | 40.9153 | 42.1459 
22 | 39-1105 | 40.3425 | 41-5943 | 42.80g7 | 44-1529 
23 | 40.8882 | 42.1762 | 43-4849 | 44.8120 | 46.1598 
24 | 42.6660 | 44.0100 | 45-3756 | 46.7604 | 48.1668 
25 | 44-4437 | 45-8437 | 47-2622 | 48.7087 | 50.1737] 
26 2215 47-6775 | 49-1569 | 50.6571 | 52.1800 
27 | 48.9992 | 49-5112 | 51.0475 | 52.6054 | 54.1870| 
28 | 49-7770.| 51-3450 | 52-9382 | 54.5538 | 56.1945 
29 | 51.5547 | 53-1787 | $4.8288 | 56.5021 | 58.2014 
30 | 53-3325 | 55-0125 | 56.7195 | 58.4505 | 60.208 
31 | 55-1102 | 56.8462 | 58.6101 | 60.3988 | 62.2153 
32 | 56.8880 | 58.6800 | 60.5008 | 62.3472 | 64.2222 
33 58.6657 | 60.5137 | 62.3914 | 64.2956 | 66.2291 
34 | 60.4435 | 62.3475 | 64.2821 | 66.2439 | 68.231 
35 | 62.2212 | 64.1812 | 66.1727 | 68.1923 | 70.2430 
36 | 63.9990 66.0150 | 68.0634 | 70.1406 | 72.2500 
37 | 65-7767 | 67.8487 | 69.954p | 72.0890 | 74-2569 
38 | 67.5545 | 69.6825 | 71.8447 | 74-0373 | 76.2639 
39 | 69.3322 } 71.5162 73-1354 75-9857 | 78-2708 
$40 | 71-1100 73-3500 75.6260! 77.9340 | 80.2778 
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A new Table of Solid Meuſure. 
F. Pa.] Fr. Pa | Fe Fe. - Pa Fr. Pa F 
yu en] — 1 — 1 — 1 — enn_ F 
1] 2.0664] 2.1267 | 2.1879] 2.2500 2.3129 4 
2 |. 4.1329 4-2535 | 43759] 4-50 4.6259 1 
3] 6.1993] 6.3802] 6.563 6.75 6.9388 14 
4| 8.2658 8.5070 8.7518] 9g.oo 2518 14 
510.3322] 10.6337 | 10.9397] 11.25 11.5647 | | 
6] 12.3987] 12.7605 | 13.1277] 13.50 13.8777 1 
7| 14.4651] 14.8872 | 15.3156] 15.75 16. 1906 — 11 
8 16.5316 17.0140 | 17.5036] 18. oo 18.5036 t | 
9 18.5980] 19.1407 [19.6915] 20.25 | 20.8165 111 
10 20.6645 21.2675 21.8795 22.50 23.1295 | EE 
1] 22.7309] 23.3942 | 24:0674] 24.75 25.4424 a | — 4 
12 24.7974] 25.5210 | 26.2554] 27.00 | | . 
13] 26.8638] 27.6477 28 4433 29.25 | 14 
14| 28.9303] 29-7745 | 30.6313] 31.50 1 
j 30.9967 31.9012 | 32.8192] 33.75 | | | 
16] 33.0632] 34.0280 35.0072] 36,00 ' 
7 35.1296] 36.1547 | 37-1951] 38.25 LE 
18] 37.1961] 38.2815 | 39.3831] 40.50 1 
19 39.2625] 40.4082 | 41.5710] 42.75 1 | 
#0 1 40.3290] „„ Wi 
1] 43-3954] 44-6617 | 45-9469] 47-25 1 | 
22| 45.4619] 46.7885 | 48.1349] 49.50 5 
23] 47.5283] 48.9152 | F0.3228 51.75 Fi 
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4 new o Table of Sold Meaſure. 
Side 18 1. Side 18 7. Side 191ů. Side 19 4. Side 19 f, 
ing 5 [ — — — 

Fe. Pa. Fr. Pa. Ft. Pa. Ft. Pa. | . Pa. 
2.3767 2.4414 2.5069 2.5733 | 2.6406 
4.75 5 4.8829 | 5.0139 | 5.1467 | 5.2813 
7-1302 | 7.3243 | 7.5208 7-7200 | 7.9219 

9.50% | 9.7658 | 10.0278 | 10.2934 | 10.5626 

11.8837 | 12.2072 | 12.5348 | 12.8667 | 13.2032 
14.2605 | 14-6487 | 15.0417 | 15.4401 | 15.8439 
16.6372 | 17.0901 | 17.5487 | 18.0134 | 18.484; 
19.0140 | 19.5316 | 20.0556 | 20.5868 | 21.1252 
21.3907 | 21.9730 | 22.5626 | 23.1601 23.7658 
23-7075 | 24-4145 | 25-0695 | 25-7335 | 26.4065 
20.1442 26.8559 27.5765 | 28.3068 | 29.0471 
28.5210 | 29.2974 | 30.0834 | 30.8802 | 31.6878 
30.8977 | 31-7388 | 32.5904 | 33-4535 | 34-3284 
33-2745 | 34-1803 | 35.0973 | 36.0269 | 36.9691 
35-6512 | 36.6217 | 37.6043 | 38.6002 | 39.6097] | 
| 38.0280 | 39.0632 | 40.1112 | 41.1736 | 42.2504 

40.4047 | 41.5046 | 42.6182 | 43-7469 | 44-3919, | 
42.7815 | 43-9461 | 45.1251 | 46.3203 | 47-5317 
45-1582 | 46.3875 | 47.6321 | 48.8936 | 50.1723 
47-5359 | 48.8290 | 50.1390 | 51.4670 | 52. 8130 | 
49-9117 | 51.2704 | 52.64 54-0493 | 55. 4530 
52.2885 53.7119 | 55.1529 | 56.6137 | 58.0943} 
54-6552 | 56.1533 | 57-6599 | 59.1870 | 60.7350| 
57.0420 | 58.5948 | 60.1668 | 61.7604 | 63: 3756 | 
59.4187 | 61.0362 | 62.6738 | 64.3337 | 66.0163 
61.7955 | 63.4777 | 65.1807 | 66.9071 | 68. 6500 | 
64.1722 | 65.9191 | 67.6877 | 69.4804 | 71- 2976 | 
66.5490 | 68.3606 | 70.1946 | 72.0538 | 73-932 
68.9257 70.8020 | 72.7016 74.6271 76. 5750 
71.3025 | 73-2435 | 75-2085 | 77-2005 79 2195 

. 73-6792 | 75.6849 | 77-7155 | 79-7738 | 81.8602 

76.0560 | 78.1264 | 80.2224 | 82.3472 | 84 5008 
78.4327 | 80. 5688 82.7094 84.9205 87-1415] 
80.8095 | 83.0103 | 85.2363 | 87.4939 | 89. 7821 
83.1802 |. 85.4517 | 87.7433 | 90.0672 | 92: 4225 
| 85.5630 | 87.8932 90.2502 | 92.6406 | 95: 0634 
87.9397 | 90.3346 | 92.7362 | 95-2139 | 97-7944 
| 90-3165 | 92.7761 | 95.2631 | 97.7873 109344 
92.6932 | 95.2175 | 97.7701 —2 3606 Bo 25 
93.0700 97.6590 100. 2770 102.9340 10. 0200 
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"tau new 25 of Solid Meaſure. 


= Suez 99 | 


on . aw » 


| 78-5537 


| Side 20 4. Side 20 7 7 


— —1 
NR. Pa. 


E 19 7. 20 I. 


A. Fei 


35˙2137 


. Pau 


| 2.7777 
5-5555 
8.3332 
11.1110 


13.8887 
16.6665 
19.4442 
22.2220 
239999 
2777 
39.5552 
33-3330 
36.1107 
38.8885 
41.6662 
44-4440 
47.2217 
* 49-9995 
$7772 
5 $5539 
58.3327 
61.1105 
63.8882 
66.6660 


69.4437 
72.2215 
74-9992 
77-7770 
80.5547 
83 3325 
86.1102 
88.8880 
91.6657 
94.4435 


10.8350 
13.5437 
16.2525 
18.9612 
21.6700 
24-3787 
27.0375 | 
29.7902 | 
32.5050 | 


* . 


l 
602127 
43-3400 
46.0487 | 
48.7575 
51.4662 
54.1750 
56.8837 
395985 
62.3012 
65.0100 
67.7187 
a 
73.1362 
75-3450 


81.2625 
83.9712 
86.6800 
89.3887 
92.0975 


* 


2.8476 
5.6953 
9.542 


11. 3906 


14.2382 
17.0859 
19-9335 
22.7812 
25.6288 
23.4765 
31.3241 
34-1718 
37-Q194 
39.8671 
fin 


| 45-5024 


48.4100 
$1.2577 
54-1053 


86.9539 
59. 8006 


62.6483 
65-4969 
68. 3446 
71.1922 
74-2399 
76.8875 
79-7 35% 
82.5820 
85.4305 
88.2781 
91.1258 
93-9734 
96.8211 


— — . 


2.9184 


5.8369 


8.7553 
11.6738 


14.5922 


17.5 107 
20.4291 
23-3470 
26.2660 


29.1845 


32.1029 | 
35.0214} 


37-9398 
40.85 83 


43.7767 


6.6952 
49 6136, 
52.5321 
55-4505 
58.3090 
61.2874 
04-2959 
67.1243 
70.0428 
72.9612 
75-8797 


78.7981 
81.7166 


84.6350 
87.5535 
90.4719 
93-3904 
96.3088 
99.2273 


94.8062 


97.2212 


99.6687 102.1457 


8 
3 


102.5164 | 105.0042 
105.3040 | 107.9826 
108.2117 | 110.9011 
111.0593 | 113.8195 


99-9990 
102.7767 


105.5545 


97-5150 
100.2237 
029325 


108.3500 11.1100 


105.6412 108.3322 


116.7380 
— 9070 LE bes 


101.6617 
104.0518 
107.6418 


113.6219 


116.6120 


110. 2 


119.6020 
— 


G2 
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| a new 7. able of Solid Meaſure. | 
= Side ITE. Tide 21 ry Side 21 K. Side 21 3. 542777 = = - 

| 8 6 F. Pa.] E. Pa. Fi. Pa. Ft. Pa. H. pa“ 8 

— — — — — — — by 
I 1757 3.1358 3.2100 3.2851 3.3611 : 

0:2 1290 6.2717 6.4201 6.5703 6.7223] | | 

3 9.1875 9-4075| 9-6301| 9.8554 | 10.0830 
4 12.3500 | 12.5434 | 12.8402 | 13-1496 | 13.4446) ( a 
5 15.3125 | 15.6792 | 16.0502 | 16.4257 16.80% WM | * 

18.3750 | 18.8151 | 19.2603 | 19.7109 | 20.1669] | | 
7| 21.4375 | 21-9309 | 22.4703 22.9960 | 23.5 2800 

1-8) +) 5000 | 25.0868 | 25.6804. 26.2812 | 26.889 { 
9 28218 28.2226 | 28.8904 | 29.5663 30. 25033 | 
10 250 | 31.3585 | 32.1005 | 32.8515 | 33.6115 18 
114 33 6875 34-4943 | 35-3105 | 36.1366 36.9726) 11 
12 36.7500 | 37.6302] 38.5206 | 39-4218 | 
13! 39.8125 40.7660 | 41.7306 | 42.7069 
14| 42.8750 | 43-9019 | 44-9407 45.9921 * 
Is | 45-9375 | 47-9377 48.1507 | 49-2772 7 
16 | 49.0000 | 50.1736 | 51.3608 | 52.5624 18 
17 52.0625 53-3994 | 54.5708 | 55-8475 17 
18 55.1250 56,4453 57-7809 | 59-1327 16 
19 58.1875 | 59.5811 | 60.9909 | 62.4178 g 
20 61.2500 62.7170 | 64.2010 65.7030 5 
21 | 64.3125 65.8528 67.4110 | 68.9881 * 

122 67.3750 | 68.9887 | 70.6211 | 72.2733 as 
23] 70-4375 | 72-1245 | 73-8311 | 75-5584 23 
24 73-5000 | 75.2604 | 77.0412 | 78.8436 24 
25 76.5625 | 78.3962 | 80.2512 | 82.1287 ; 
26 79.6250 | 81.5321 | 83.4613 | 85.4139 2 

|27| 82.6875 | 84.6679 | 86.6713 | 88.6990 5 
28 85.7500 | 87.8038 | 89.8814 | 91.9842 26 
290 88.8125 90.9396 93.0914 | 95-2693 29 
30 | 91.8750 | 94-0755 | 96.3015 | 98-5545 30 
31 94-9375 | 97.2113 99.5115 | 101.8396 31 
32 | 98.0000 , 100.3472 [102.7216 | 105.1248 32 

| 33 | 101.0625 | 103.4830 [105 .9316 | 108.4099 » 
34 [104.1250 | 106.6189 [109.1417 | 111.6951 7 

135 107.1875 109.7547 [112.3517 114.9802 35 
36 | 110.2300 | 112.8906 [115.5618 | 118. 2054 36 
37 [113.3125 [116.0264 [118.7718 | 121.5505 37 
38 116.3750 | 119.1623 121.9819 | 124.8357 38 

39 [119-4375 | 122-2981 125.1919 128.1208 30 

40 122.5 | 125-4340 | 128.4020 | 131.4060 | $3 


* 
* 


ww 
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CL 2 new T able = Solid Laa | 
0 Fr. Pa. \ Fr. Pa Ft. 7 Fr. Pa. | Ft. Pa. 
1 3.4379] 3.5156 3-5941 3.6736] 3.7539 
2 6.8759] 7.0313 | 71883 73473] 75972 
310.3138] 10.5469 | 10.7824 |- 1102091 .2618 
4| 13-7518 | 14.0626 | 14- 3766 |: 14.6946 | 15.0158 
5 17.1897 | 17.5782 | 17. 9707 | 18.3682 | 18.7697 
6 20.6277 | 20.0939 | 21.5649 | 22.0419 22.5237 
7 | 24.0656 24.6095 25-1590 | 25-7155 | 26.2776 
8 27.5036 | 28.1252 | 28.7532 29-3892 |. 30 0316 
9 30.9415 31.6408 | 32.3473 | 33.0628 33- 7855 
10 34.3785 35.1565 35-9415 | 36-7365 | 37-5395 
11| 37.8164] 38.6721 | 39. 5366 40.4101 [41.2934 
12 41.2544] 42.1878 | 43.1298 | 44-0838 [45 0474 
13| 44-6923] 45-7034 | 46.7239 | 47-7574 | | 49-8013] 
14 48.1303 49.2191 | 50.3181 } 61.4311 52.5553 
15 51.5682] 52.7347 | 33.9122 53˙104735˙3592 
16 55.0062 ße. 290457. 5064 58.7784 | | 60.0632 
17 | 58.4441] 59.7660 | 61.1005 62.4520 63.8171] 
18 | 61.8821 83 2817 [64.6947 66.1257 67.5711 
19 | 65.3200 68. 7973 | 68. 2808 69.7993 71. 3250 
20 | 68.7580] 70.3130 | 71.8830 73-4730 | 75-9790 
21] 72.1959] 73-8286 | 75-4711 | 77-1466 15 8329 
22 75.5339] 77-3443 | 79-0713 | 80.8203 | 82.5859 
23| 79.0708] 80.8599 | 82.6654 | 84.4939 | 86. -3408 
24 | 82.5088 84.3756 86.2596 88.1675 90. 0948 
25 85.9467] 87.8912 | 89.8547 91.8412 93. 8487 
26 89.3847 91.4069 | 93.4479 | 95-5149 | 275027 
27 | 92.8226{ 94.9225 9249p 99.1885 | 101.3566 
23 | 96.2606] 98.4382 100.0302 102.8622 105.1106 
29 | 99.6985] 101.9538 104. 2303 106.5358 108.8645 
30 [103.1365] 105.4695 | 107.8245 | 110.2095 | 112. 6185 
31 [106.5744] 108.9851 [111.41 86 | 113.8831 116.3724 
32 110.0124 112.5008 [115.0128 117.5568 | 120.1264 
33 113.4503 116.0164 | 118.6069 | 121-2394 123.8803 
34 [116.8883] 119.5321 |122.2011 | 124-9041 127.6343 
35 120.3262 123.0477 | 125.7952 | 128.5777 131.3822 
36 123.7642 129.5634 129.3894 132.2514138 14224 
37 127.2021 139.0799 132.9835 | 135-9250 138.8961], 
38.'125.540r | 133.5947 136.5777139. 5987 142.6501] 
39 134.0780 137.1103 | 140. 1718 | 143-2723 146. 4040 
40 137.5160 140.6260 — 4 — — | 50. * 
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New Table of Solid Meaſure. 
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| . 3.8350 1 


7.6701 
11.5051 


15.3402 


19.1752 
23.0103 


72 26.8453 1 


30.6804 


94.5154 


38.3505 


442.1855 

46.020 
49.8556 
241 53.697 
7257 <7 
61.3608 . 
1 65.1958 
69.0309 
72.8659 


76.7010 
80. 5 360 


84.3711 


88.2061 . 
92.0412 1 
95˙8762 
99.7113 
| 103.5463 
105.3814 
111.2164 
115.0515 
118.8865 


122.7216 
126.5566 
130.3917 


134.2267 


138.0618 
141.8968 
145-7319 
149.5669 


153.4020 


» 
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N. Pa. 


3.9171 


7.8343 
11.7514 
15.6686 

19.5857 
23-5029 
27.4200 
31.3372 


35-2543 .- 
. 39.1715 
43.0886 


47.0058 


50.9229 


54.8401 


58.7572 


526744 


66.5915 


; # 70.5087 


74-4258 


58.3430 
82.2601 


86.1773 


90. 944 
94.0116 
101.8459 
105.7630 


109.6802 


113-3979 
117.5115 
121.4316 


125.3488 


129.2659 
133-1831 
137. 1002 
141.0174 
144.9345 
148.8517 

152.7688 


156.6860 
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A new Eſſay upon SOLIDS. 39 


The Menſuration of Solids by the Tables, kee 


„ ri 
The Conſtruction and Uſe of the Table. 


* 


"YHIS new Table is ſo conſpicuouſly eaſy and plain, 
that the Solid-Content, according to the Data, 
may be readily and accurately found by Addition 
only: And, tho' the Inches and Quarters of an Inch, of 
(according to ſome Authors) ſo many twelfth parts of an 
Inch, is decimally expreſs'd ; yet there wants not eaſy and 
conciſe Rules, to reduce them immediately into thoſe De- 
nominations ; either by the Pen, or Inſpection only 
Nor are they leſs valuable for their Conciſeneſs, ſeeing 
they comprehend in fifteen Pages, what others (pretend- 
ing to Brevity) require the greater part of a Volume for 
Performance. And, as concerning their Accuracy and 
ExaQtneſs, they will be found (upon Tryal) ſo agreeable 
to the Pen, that the Anſwer will prove either equal to the 
| ſame, or within leſs than ten thouſand Parts of an Inch; 
which is ſo inconſiderable (in the way of Buſineſs) that the 
lame is not worthy Obſervation. 36% 5 
As concerning their Extent, they are only calculated for 
Timber and Stone, not exceeding 40 Feet in Length; 
and for any Girt or Circumference, not ' exceeding 24 
Inches, nor leſs than © Foot, or 6 Inches; each of them 
being a 4th part of the Girt given, or Side of the Square, 
equal thereunto, according to cuſtomary Meaſure ; ſeeing 
the former (in the way of Buſineſs) does ſeldom exceed 8 Feet 
| C 4 in 


— > 
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in Circumference; nor the latter, leſs than two Feet ; yet, 


when otherwiſe, this Table (in its Uſe and Application) 
aill.likewiſe reſolve the ſame by proper Propoſiti 
Examples, &c. 


4 F ES 4 : 
8 : s. * *, 2” - 9 3 * 9 * 
« * — = * 


82 c 1 
The Table explain d and apply d. 


= 


F O R the ready underſtanding of this Table, you may 


obſerve, that it is comprehended in leſs than 15 Pages, 


each Page containing 6 Columns; the firſt whereof, to- 
wards the Left-Hand, contains always the Number of Feet | 
given in Length, from t to 40 incluſively; and the other | 


five Columns orderly ſucceeding the firſt, hath on the top 
of each Column, a 4th part of the given Girt or Circum- 
ferente in Inches, from 6 to 24, incluſively; orderly en- 
creaſing 3 of an Inch each time; which, by Artificers, are 
enerally term'd a 4th part of the Girt, or the fide of the 
>quare equal thereunto; according to cuſtomary Meaſure, 
as aboveſaid. 35 75 as | 
The Table being thus explain'd, as above, and the 
Dimenſions heing found, according to the firſt Part pre- 
eecding, you muſt always obſerve, that your Data muſt 
conſiſt only of two Terms or Denominations, viz. the 
given Length of the Tree, c. in Feet, found in the firſt 
Column of the Table on the Left-Hand, and the 4th 
part of the given Girt or Circumference (known alſo by 
the Name of the Side, c.) in Inches being found on the 
top of the Table; then in the common Angle of meeting 
againſt the Length, and under the ſaid Girt or Side; you 
have (for Anſwer) the Solid- Feet ſought, and Decimal 
Parts of a Foot; which, when reduced by Inſpection, or 
otherwiſe, - will be found equal to ſo many Inches, and 
twelfth Parts of an Inch; as will more plainly and parti- 
Cularly appear in the following Sections, &e, 


TEC 


tions, Rules, 


To 
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To now both vulgariy and decimally the Solid- 

Content of any round Piece of Timber of 
Stone, of equal or unequal. Baſes, freight 
or tapering, according to the true way. 


308 4 


AS the Foundation of all Numbers in Tables and In- 
ſtruments, depend. principally upon an Arithmetical 
and Mathematical: Calculation; ſo I ſhall here begin with 
tie Arithmetical Performance, both the true and common 
ay; in order to ſhew the Veracity, of the Table, which 


performs by Inſpection only. 3 20 1: biloa vn] Mod 
7 nv (decimally) the Solid- Content of am Piece ef round 1 
Timber or Stone, that is, either cylindrical, or taperetb re- | | 
gularly, like the Fruſtum of. a Cine; according to the Fi! 
true Way. i | W 1 
ECON SAR. | ' 11 
1, When the Piece of Timber or Stone is of equal Vi | 
Ciccumference or Girt, from one end to the other, like | 1 
: Rolling-Stone for Walks, Sc. then the Solid- Content is 1 
bund (decimally) by multiplying the Area of a Circle, 7 
hoſe Circumference is Unity (vz. . 07958) by the Square 7 
f any Girt or Circumference in Feet, Sc. and that Pro- $14 
b& again, by the given Length in Feet, Ce, the! laſt 1 | 
product is the Solid=Content ſought. + Or otherwiſe, - the | * 
ole Girt or Circumference, in Feet, &c. being multi- | [3 
led by the Side of the Square, equal to the Circle whoſe : 1 | 
eriphery is Unity (viz. .2821) and the Square of the 11 
ſtoduct thereof, by the given Length in Feet, &c. the | | 
lt Product is likewiſe the Solid-Content defired. | - | E 
2. If the Piece of reund Timber or Stone reſemble the — as | 
lum of a Cone, or the Segment of a Sugar-Loaf, | | 
er the ſmall end is cut off, in any part parallel to the 11 
de; then may the Dimenſions of all Timber Trees (ſo | 
| gradu- | 
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gradually tapering in this Form) be taken and meaſu 
according to the Method preſcrib'd in Chap. I, 835 2 4 


whoſe Solid Content may be readily found the cuſtom; i | 
way, by the Table above; which again, may be ace. Ml ; 
rately converted into the true way, by multiplying the | & 
ſaid Solidity in Feet and Decimal Parts by 14, and di. 
viding the Produ& by 1; the Quotient is the Solid. 
Content deſired. Or otherwiſe, all Timber or Stone bear. | 
ing this Form or Shape, may have its Solidity found the 
true _— the 6th Obſervation of Chap. I, Sed. 9. . 
which ſee. | Te 
758 885 VVV 
Admit a * 1 — _— in, the Form of: 
Cylinder or Rolling-Stone, i th 19 Feet, 
0 Girt or ——— 7 Feet; To * truly N 
how many Solid-Feet, &c. is contain'd in the ſame, } 
N. P. Na. In. P. 34. 5 Th 
-- Hnſw. 74.08898 = 74—1—0-—9 ++ the true way: WW": F 
Or, $8.21277 the cuſtomary way. ay 
| | Explanation. d- 
In this Example you may obſerve, that firſt the AH 4, - 
of a Circle, whoſe Periphery is Unity (viz. .07958) be 4 
ing multiplied by the Square of the given Girt or Circum 5 
ference . 7. Feet X 7—49/ Square- Feet) the Produd 
V the Area, or Superficial Content of the Cylinders circt 
lar' Baſe (viz. 3 Square Feet 89942 Parts) which ben,“ H. 
ain - multiplied by the given Length (viz. 19 Feet) tit —_ 
24 or laſt Product (viz.-74 Feet .08898 Parts) is the do ert 
: Content ſought ; according to the true way, See the Ru 


Area of the Circle, whoſe 
Periphery is Unity 7 07958 


ware of the Girt, or I * 
Circumſerence 5 Ur © Hi 
| 71622 
Tz | | 31832 
Area, or Surface of the Baſe 3.89942 
Length given = x 19 
509478 
A 94 
old Content, or Anſwer = 74.08898 
Example II. 


There is a Piece of Timber or Stone, in the Form of 
the Fruſtum of a Cone, whoſe Length is found to be 36 
Wit; and 3 Feet, 4 Inches, 6 Parts of an Inch, or 305 

Parts for the Mean-Girt or Circumference : To know the 
lid-Content both of the cuſtomary and true way. 


Feet. Pa. "Be. 1. Pi 85 
Anſw. 25.0002 or 25: © ©: o the cuſtomary way: 
And 31.8184 or 31—9g 910 3ds, T for the true 


ly Way. 
N Explanation. rene 
1. Having the given Length (wz. 36 Feet) and the 
ean-Girt or Circumference (viz. 40 Inches 5 Parts) whoſe 
h Part (viz. 10 Inches) is the Side of the uare-Egual, 
cording to cuſtomary Meaſure, and conſequently, the pro- 
Data, for finding by the Table only, the Solid- Content 
2. 25,0002 Feet) for the deſired Anſwer. Set 


2. The Solid-Content (viz. 25.0002 Feet) found the 
lomary way, as above, being multiplied by 14; and 
kroduct (viz. 250.0028) being divided by x1, the 
ent (viz. 31.8184 Feet) is likewiſe the Solidity de- 
kl the true way, as above. See Chap, 1 Sect. 7, as well 
the latter Part of the laſt Rule, | 1 


SECT. 
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To find arithmetically, as well as inſtrunen. , 
tally, the Salid- Content of any round Piece ¶ m; 
of Timber or Stone, according to any Di. 
menſions given, the cuſtomary way. 


I. Arithmetically. 


T HAT the Veracity of the Table, may evidently ap- 

pear, not only arithmetically by the Pen, but even 
likewiſe by Gunter's-Line, perform'd by the Compaſſes and! 
Sliding-Rule, we ſhall, Fr/?, ſhew, that if (by the Pen) 
the 4th part of the Mean-Girt or Circumference of any 
round Piece of Timber or Stone, in Inches, Cc. (com- 
monly term'd the Side of the Square-Equal) be multiplied 
by it ſelf, and that Product again, by the given Length in 
Inches; the laſt Product being divided (decimally) by the 
Inches in a Cubick Foot (viz. 1728) the Quotient is the 
Solid-Content ſought the cuſtomary way; and conſequents 
ly, renders the Table every way agreeable to the Pen 
As appears by the following Example. 


B43 27 tk : i „ In/trumentally. 


Secondly, Having ſhewn the arithmetical Performance 
the Pen, as above, you may now ſee the ſame agreeab 
effected by Gunter s-Line, thus: Extend the Compali 
from the central Number (viz. 12) to one fourth part 
the Mean-Girt or Circumference, given in Inches, &. 
then it will follow, that the ſame Extent, twice ſet back 
wards from the given Length in Feet, Sc. will reach « 
extend to the deſired Content in Feet, Sc. — Or otiel 

| ſe by the fliding Rule, thus, viz. As 12, the cent! 
ſumber on the Girt-Line, to the given Length ond 
ſliding part; fo is the 4th part of the given Circumferenc 


ar Side of the Square-Equal on the Girt Line, ” the d I? 
ireum 


gity fought on the fliding Part, as follow. 


Exam 
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Admit a Piece of round Timber or Stone hath for its 
Length 16 Feet, and for its Mean-Girt or Circumference: 
44 Inches: To know its Solid-Content the cuſtomary 
way : FO | Da» 5 : 


| STE Inch. 
A 4th of the Girt, or Side 711 
of the Square-Equal is $= | ; 
* 11 N 
Square Inches . - 
Given Length 16 Feet = X 192 J. 
-. 2462 | | 
1089 | bt | 
1728) 23232.00 (13.44, &c. Ul! + 
1728 i tt 
bs + Ui 
SINE! ll 
= -* = _ | 1 
6% | 1 
76806 1 
6912 1 
Rem. 768 | 1 
N. Pa. F. £ Pa, ij | 
Anſw. 13.4444 =13—5—4- = 
- | j | 
EXPLANATION. 1 
; | - ©» * 8 
] | I. Arithmetically. * tt 
M7» this Example you may obſerve, that the Side of | 
0 Square-Equal, or the 4th part of the Mean-Girt, or | | 
icumference, is 11 Inches; which being multiplied by | 
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Te ſelf, make 121 Square-Inches ; which being agai 
tiglied by the Inches in the Gren Length (us 16 Fe. 
or 192 Inches) the laſt Product is 23232 Solid-TInches; 
which being divided by the S0lid.-Inches; in a cubick Ten 
(viz. 1428) the Quotient is 13 Feet, and 768 remaining; | 


to which, if there be orderly annexed and brought down | A 
4 Cyphers, and divided by the ſame Diviſor (viz. 1728 )| 
the remaining part of the Quotient is a repeated Decimal | . 


(viz. 4444r:) Hence it is, that the compleat otien 
for Anſwer is 13 Feet, 4444 Parts, &c, or 3 I & 
5 Inches, 4 Parts, as above. : un 


I. TInftrumentally. | : the | 
2. If the ſame is effected by Gunter's-Line, you will WM Con 
| find that the Extent of the Compaſs, from 12, the central WM 2: 
Number, to 11, the 4th part of the Girt or Circum- MM ti*t 
ference, or Side of the Square-Equal; I fay, this Ex- Wl vg! 
tent from 12 to 11, being twice turn'd from 16 back- | 
ward, the given Length in Feet will reach to 13 Feet | 
45 Parts, fere, as before, —Or otherwiſe by the Sliding- | 
Rule, thus; Let 12, the central Number on the Girt- WM Ad 
Line, be placed anent the given Length in Feet (viz. 16) f Fe 
on the ſliding part; ſo then the 4th part of the given WM lence, 
Circumference, or Side of the Square-Equal (viz. 11 Inch.) WM (che 
on the Girt-Line, will extend to, or correſpond with | and tr 
13 Feet 44 Parts + on the ſliding Part, for Anſwer, 
5 2 BY | | 
By 
Ster. V. t] 


To convert or change the Solid-Content of an) 
Piece of Timber or Stone, found the comm 
way, into the true way, & fic vice verſi: 
Or to change readily, the Solidity of the one, 
into that of the other by Analogy, or otherwiſe 


- Ta As the Solidity of round Timber, c. found the true 
way, hath juſt as much Reaſon and Proportion t 

the common or cuſtomary way, as 14 hath to II; ſo by 
this Analogy, the common way may be accurately found 


bf 
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yy multiplying always the Solid-Content given the true 
way, by 11, and dividing the Product by 14, the Quo- 
zent is the Solid-Content deſired the common way. Alſo, 
on the contrary, if the Solid-Content found the common 
77), be multiplied by 14, and the Product divided by 11, 
the Quotient is likewiſe the Solidity ſought, the true way; 
xcording to the Reaſons, &c. ſhewn in the firſt Obſerva- 
bn of Chap. I. Sect. 9. which fee. 1 
2. In like manner the ſame (by Analogy) may be 
bund inſtrumentally, by the Sliding-Rule, thus, viz. 

if, As 11 upon A, is to the Solid · Content upon B, 
the common way given; fo is 14 upon A, to the Solid- 
Content ſought, upon B, for the true way, _ 

2dy, As 14 upon A, is to the Solid-Content upon B, 
the true way given; ſo is 11 upon A, to the Solid- Content 
ſought, upon B, the common way. 


| Example. 


Admit a Piece of Timber or Stone: hath for its Length 
14 Feet, and the 4th part of its Mean-Girt or Circumfe- 
rence, uſually term'd the Side of the Square-equal, 14 
laches: To know the Solid-Content, both the common, 
and true way. 1 | 


Firſt Way. 


B b Feet. 

y the Table, Solidity, 

the e way Ye 32.6586 
1306344 | 
326586 


- 


— 11) 457.2204 == Prd, 


True way = 41.5656 == DPnote, 


Second 
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e 121.16 ety: 
- Given Solidity the Hs 
tue way = 5 41.5656 : 
85 X II 
414656 
415656 - 


| — 14) 457.2216 = Prd. 
Common way = 32.6586 = Dre. 


- | 5 | TP, OE 3 
42 I. Common way = 32.6586 232—8 0 fr. 
4. 12 True way = r AI H 


Explanation. | all i 


1. By the Data, or particular Contents of the Queſtion, WI tiou 
you may find the Solid-Content ſought the common way, 
in the Table at once; which when found, if the ſame 


_ (viz. 32 Feet, 6586 Parts) is multiplied by 14; the Pro- I, 
duct (viz. 457.2204) divided by 11, the Quotient (vi. WM quad 
41 Feet, 5656 Parts) is the Solid-Content ſought the true WM Dim 
way; otherwiſe the ſame may be accurately perform d in C, 
by Se. 3. which ſee. nn th 
2, When the true way hath its Solid-Content given, tte! 
in order to find the Solidity the common or cuſtomary Wi qua: 
way; then, in ſuch Cafe, you are to multiply the given] * Foc 
Solidity by 11; and divide the Product (viz. 457-2216) Hand t. 
I4; the Quotient (viz. 32 Feet, 6586 Parts) is the Solid-W tte la 
Content for the common way deſired. See Se. 4. 5 
The Artiſt will likewiſe find, that the Inſtrument ot blappe 
Sliding-Rule will readily effect the ſame by Analogy ; y t: 
cording to the '2d Article of the Rule above, which is OM taken 
obvious, that there needs no further Illuſtration, by Exam" may b 
ples, or otherwiſe. 3n b 
ald: 
Conte: 
above, 
. 3 I 


8 Ee 


S's C3 : 
W 7: find accurately the Solid. Content of any 
| Square, quadrangular or rectangular Piece 
of Timber or Stone, whether fireight or ta- 
pering, conſiſting of equal or unequal Sides, 
according to any Dimenſions given, the com- 
mon or cuſtomary way. 
R UL E. 
HAVING in the preceeding Sections ſhewn how 
any Piece of round Timber or Stone may be accu- 
ately meaſured, and its Solidity found various ways, with 


all imaginable Plainneſs and Conciſeneſs, we ſhall likewiſe 
ſbew the Method of finding exactly, as well as expedi- 


touſly, the Solid- Content of any Square Piece of Timber 


or Stone conſiſting of equal or unequal Sides, according to 
the Particulars following. wt | 

I. If the given Piece to be meaſured, is ſtreight and 
quadrangular, conſiſting of four equal Sides ; then may its 
Dimenſions be exactly taken, according to the 2d Article 
in Chap. I. Sect. 9. which fee ; and its Solid-Content found 
in the Table by Inſpection only; or by the Pen thus: Let 
the Inches and quarter Iuches given for the Side of the 
qquare-Equal, be reduced into Feet and decimal Parts of 
2 Foot ; which being again ſquar'd or multiplied by it ſelf, 
and that Product again by the given Feet, &c. in Length; 
the laſt Product is the Solid-Content deſired. 

2, If the ſolid Piece of Timber or Stone to be meaſured, 
happen likewiſe to be ſquare or quadrangular, but gradu- 
ly tapering from the great end to the ſmall ; then having 
aken its Length in Feet, &c. the Side of the Square-Equal 
My be taken exactly in the middle; according to the Me- 
thod preſcrib'd in the 2d Article Chap. I. Sec. g. above- 
aid: So have you the proper Data for finding the Solid- 
— of the ſame, either by the Pen or the Table, as 

ve. 

* If the Sides of the Piece are unequal; or otherwiſe, 
de Breadth and Thickneſs — in Equality ; i 7% 
| C 
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ſuch Caſe, it is needful, for greater Exactneſs, to reduce 
them into a Geometrical-Mean for the Side of the Square 4 
ſought, according to the Directions in Article 3d, Chap, ], 
Sect. 9; aboveſaid: So WY with the propoſed Length) | C 
you have given the two proper Dimenſions for finding the | 
Solid- Content, as above. 
4. When it happens that the Baſes at each end of the 
Piece are both quadrangular and unequal; then having 
found the Geometrical-Mean, or Side of the Square-Equal, 
between them, as before directed, proceed to find the Sold 
Content, according to the Method preſcrib'd in the 4th | 
Obſervation of Chap. I. Se. 9. above: Or otherwiſe, 
the ſame may be expeditiouſly performed Dy the Table | 
on | 
4 It mates happens,. that the Length, Breadth, WM 
Depth or Thickneſs of the Piece given to be meaſured, are Wl ** 
all of them unequal one to another; then in ſuch Caſe, it 
may be proper, 1//, To reduce the given Inches, &:. 05 
found in the Breadth and Thickneſs reſpectively, into the | | 
Decimal- Parts, of a Foot equivalent: Then, 2d, The | 
Rectangle, or Product of thoſe two Decimal- Fradtions, 
thus found, being multiplied by the given Length in Feet, 
2 the laſt Product is e the Solid- Content de- 
ired. | | 


c 
5 g 


; 
| 
| 
N 
9 
| 
= 
| 


— n 


E xample ; 


There is a Piece of Timber or Stone 2 2 Length i 
15 Feet, but the Breadth and Depth are equal, and 
conſequently, exactly ſquare, each of them containing 


174 SO = : To know the Solid-Content. 


N. Pa. Ft. I. = 
5. By the Table 32. 8192 — 32—9—10 et 
2. By the Pen = 32. 8155 = — 329+ 9 . 


Example II. 


Anja, , 


_ Admit a Piece of Timber or Stone conſiſts of four 17 


K 


01 


now it happeneth that the Eength i is 27 Feet: To know 


the Geometrical - Mean >, and WE > the Solid- 


Content ſoughs 5 


N. B. That the Geenen. H or Side * the 
Square-Equal is L1,9606: = I1—I1—7 ＋, or 12 
Inches fere. | 

3 H. Pa. 4 

1. By the Table 227. oο tf. 

ers By the Pen 5 27. yore... 2 16.290 


E aun III. 


Suppoſe 2 Piece of Timber or Swos is 35 ren in: 
and the Breadth and Thickneſs ſo unequal, as the former 
to contain 18 Inches, and the latter but only 3 Inches 
To know the Side of the Square-Equal, and Ale the Solid- 


Content. 
„ I. P. n A Bi 
ig I, Side of the Square7-2 34, c. 5 Fare, 
| 1 
foe, "A By the Table 13. 0935 — * 
3. By the Pen 13.1250 =" ke ps RO 


| Ea IV. 


There is a Piece of Timber, c. renretiditingle the & Fruſ- | 


tum of a - quadrangular Priſm,, whoſe Baſes at each end are 
unequal in their Sides: Now, ſuppoſing the Breadth and 
Depth of their greater Baſe to be 14 Inches by 6, and that 


of the leſſer to be-7 Inches by - allo allowing the Length 
of the whole Piece to be 18 Feet: To know the Mean 


Area, and h the Solid- Content of . whole. 


Sg. H. I. Pa. 


Anſwer 95 2 The Mean Alb 22, Cc. 
2 2. Solid- Content = $6 7. 32, c. 


Example V. 


The 1 is a Tomb- ſtone of Marble, aus Length is 7 + 


ect, Breadth 5 + Feet; and Depth or Thickneſs 63 Inches; 
5 To 


"2 x===neo ot oocs 


A ter Bj n $SOL/FDS. fr 


$4) Sac. AY oa pag 3 dl —— 


52 A new Eſay upon SOLIDS. 


To know the Number of Solid-Feet that is contain'4 
therein. | | JET: 

3. 43. 2. : a. & #0 0. 
_nfwer, 22.03635=22—0—5—2—9 1 . 


Explanation. j 


1. In Example 1. the Breadth and Depth given being 
equal (viz, 17 4 Inch.) render the Queſtion to be ſolved | 
at once by the Table, or otherwiſe by the Pen, according 
to the 1ſt Article of the Rule, which ſee. | 

2. In Example 2. the Sides given at each end (viz, | 
194 and 7 Inch.) being unequal and the Piece gradually | 
tapering ; the Geometrical-Mean, or the Side of the Square- 
Equal (viz. 11.11 Inches 7 34s, &c. or 12 Inches fere) | 
being found in the middle; and the given Length (viz. 
27 Feet) will readily find the Solid-Content ſought, by | 
either the Table or the Pen; according to the 2d Article 
of the Rule above. | 

3. In Example 3. as well as all others of the like kind, M + 
it may be obſerv'd, that the given Breadth and Thicknel | 
(viz. 18 and 3 Inch.) are unequal; therefore the Geome- 
trical- Mean between them, or Side of the Square-Equal 
muſt firſt be found (viz. 7.34 or 7.5 Inches) in order to 
find, with the given Length (viz. 35 Feet) the Solidity of 
defired by either the Pen or Table, as above. 

4. In Example 4. the Baſes at each end are both qua- 


drangular and unequal; and conſequently, the Sides muk Is 
be tapering ; therefore the Mean-Area, (viz. 4 Feet 6.22 w! 
Inches) muſt be found, in order to find with the given th 
Length (viz. 18 Feet) the Solid-Content deſired, according Pl; 
to the 4th Article of the Rule above, which ſee. th 

5. In Example 5. all the three Dimenſions given (v gre 
73 54, and 6+ Inches) are unequal one to anothe!, in 
therefore the Solidity deſir'd may be likewiſe accurate) 


found, either by the Pen or Table, as above, according 
to the 5th Article of the Rule. 


98 
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„ STO En” 
$ the Author of the Treatiſe, entitled, Surveying In- 
provid, &c. hath thought it indiſpenſably needful, to 
begin with the eſſential Parts of Decimal-Arithmetick ; ſo, 
by way of Digreſſion, I think it neceſſary to compleat the 


fame, by annexing thereunto the Extraction of the Square- 


| Root, with all imaginable Plainneſs and Conciſeneſs; in 
order to the exact and expeditious finding the Geometrical 
Mean, or Side of the Square-equal, between any two Di- 
menſions given; by which means, tedious and erroneous 
Tables, for finding the Superficies of Ends, or Squares of 


unequal-ſided Timber, &c. will thereby be avoided, by 


ſolving (occaſionally) all manner of Queſtions of this kind, 
with the utmoſt Accuracy and Expedition. 


To extract the Square-Root ; or the Method of finding deci- 


mally, the Geometrical- Mean between any two Numbers 


or Dimenſions given. 


I. All ſquare Numbers given to be extracted, are one 
of theſe three Species or Kinds, viz. ſingle, compound and 
irrational, 5 
2. A fingle or ſimple ſquare Number TABLE. 
is compoſed or made up of nine Digits, Roots. Square. 


whoſe Root is always one of them, and 1 X 1= I 
the Square thereof, never exceeds two 2 X 2= 4 
Places at the moſt ; of which fort, are 3 XxX 3= 9 
thoſe in the marginal Table, which (for 4 X 4216 
greater Accuracy) ought to be retained 5 X 5 =25 
in Memory. 6 x 6==36 

3. A compound Square Number con- 7 X 7 =49 
ſiſt of three Places, at leaſt, and is 8 X 8 =64 
compoſed of more Figures than one; 9 X 9 = gr 


that is, ſuch whoſe Root is never leſs 

than two Places; as Io, whoſe Root is 10; 121, whoſe 

Root is 11; or 144, Whoſe Root is 12, &c. 

4. An irrational or ſurd Number, is ſuch, whoſe Square- 

Root may be made to approach near the Truth, yet can- 
be W232 not 


nn 5 


2 
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not be exactly diſcover'd by Art, neither in whole Num- 


bers or Fractions; but ſomething will ſtill remain, there 
being no Proportion yet found between an irrational Num- 
ber = its Root: Such Numbers are 3, 7, 19, 74, 156, 
751, Oc. | 

5. When any ſquare Number is required to be-extraQ- 
ed, the Operation is not much unlike Diviſion ; only there 
our Diviſor is fixd 3” here, we are to look for a new one, 
for each Dividual or Reſolvend. . Alſo, it is to be fur- 
ther obſerved, that the Root of a ſingle, or ſimple ſquare 
Number, is found by Inſpection only; as may be ſeen in 
the foregoing Table; but if it be a compound | ſquare 
Number; then may it be perform'd according to the ge- 
neral Rule following. ie > e 


RULE. 


I. Let the compound Number given, whether rational or 


irrational, be placed with a crooked Line at the end thereof 
(as in common Diviſion) to ſeparate the Quotient or Root 
from the Square or Number given as well as a curved 


| or ſtreight Line on the Left-Hand of each Reſolvend to 


ſeperate the Diviſor therefrom. | , 

IT. In order to Operation, let the given Number be pre- 
pared by pointing thus: Make a Point above your Units 
Place, and omitting one, point every other Figure from 
the Right-Hand to the Left; and as many Points as your 
| 3 ws. af contains, ſo many Figures will your Root: con- 
iſt of, | | 

III. Seek the greateſt Root of your firſt Period on the 
Left-Hand, which by your Table aforegoing, or rather 
your Memory, may be readily found and placed in the 
Quotient ; and then the Square thereof being placed under 
the ſaid Period, and deducted therefrom, whoſe Remain- 
der is your firſt work, and is no more to be repeated. 
IV. To the laſt Remainder, bring down the Figures of 
your next Period, for a new Dividual or Reſolvend. 

V. Double your entire Quotient or Root, and place it 
for. your firſt Diviſor on the Left-Hand of the Dividual 
or Reſolvend, as in common Diviſion. 

VI. Ask how oft your Diviſor can be had in all the 


Figures of your Dividual or Reſolvend, excepting the 0 
| : a | ace 
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Place thereof (which muſt-always be reſerved for the Square 
of the Figure ſought :) And-place your Anſwer in the Quo- 
tient, as well as the fame Figure on the Right-Hand of- 
your Diviſor, as Part thereof: Then having multiplied the 
aid Diviſor by the Figure laſt placed in the Root or Quo- 
tient; and ſubtracting the Product from your Dividual or 
Reſolvend, diſcovers the Remainder ; to which bring down 
the Figures of your next Period, for a new Dividual or 
Reſolvend, as before; and fo proceeding and repeating 
orderly the Directions of the 4th, 5th and 6th Steps, until 
the Work is finiſhed, | 

VII. When Extraction is finiſhed, and there happens 
no Remainder, then is it a true Square or rational Num- 
ber; but if to the contrary, a Remainder happen, then 
you may know it is irrational, and the Root cannot be 
got exact; although you may come as near the Truth as 
you pleaſe, by continuing the work, and annexing unto 
each Remainder a pair of Cyphers, for each decimal Place, 
you intend in the Root. | 

VIII. For Proof, if the Figures in the Work ſtand re- 
gularly under one another, then you may ſet a Croſs or 
Mark on the Left-Hand of each Product, as well as at 
the laſt Remainder, if any happen, to diſtinguiſh them 
from others; by Reaſon whereof it will follow, that the 
Addition of all thoſe Numbers ſo mark'd and diſtinguiſh'd, 
from the Right-Hand to the Left (according to their Places 
and Columns) will readily revert in the Total, the given 
Number to be extracted, if the Work 1s right ; otherwiſe 
falſe. Or Proof will likewiſe appear, by ſquaring or 
multiplying the Root, when found by it ſelf, adding unto 
the Product the laſt Remainder, if any happen, the Sum 
will be equal to the Number given to be extracted, if right; 


otherwiſe not. 


Example. 


| Suppoſe a Piece of Timber or Stone, in a quadrangular 
Form, hath two of its Sides, or rather its Breadth and 
Depth, fo unequal, as the former to contain 19 4 Inches, 
and the latter 7 Inches, whoſe Rectangle or Product, is found 
decimally to be 143.1875 Square Inches: To know the 
zcometrical Mean, or Side of the Square equal thereto. 
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EW | e ny See the Work. 
Diviſors N 143. 187500 (11.966, &c, =Root, 
mans > rp on 


* 
. 


2 


(I.) . = Reſolvend (I.) 
| * 21 . 


(2.) 229\ 2218 = Reſolvend (2.) 


X 2061 2 


(3.) 2386\ 15775= Reſolvend (3. 
| 5: 5: © #X #4950 | 


(4) 23926 N. 145900 —Reſolvend (4.) 
143556 T- | 


—— 


Remains 2344 


Proof 143. 187500 Total. 


. Fa. I. N 26. u., 5ths. 
Anſw. 11.966 r = 11 —1—7—I—3 fere. ' 


Explanation. 
1. Let the given Number (viz. 143.187500) to be ex- 
tracted, whether rational or irrational, be placed with a 
ſtreight or curved Line on its Left-Hand, and a crooked 
Line on its Right, for the Reception of the Quotient or 
Root, as in the Work. 5 
2. Then having pointed or prepared the ſame by Pe- 
riods, according to the ſecond Step of the Rule, the Work 
ſhews, that the Root or Quotient will have as many Places 


as there are Points, viz. 5. 


3. Seek the greateſt Root of your firſt Period on the 
Left-Hand (viz. 1.) which, either mentally, or by the 
marginal Table aforegoing, you will likewiſe find to be 1; 


which place in your Quotient; and the Square thereof 


(viz. 1.) under your faid Period (viz. I.) and ſubtracted 
therefrom, there remains o. This is your firſt Work, 
and is no more to be repeated. | | 

4. To the Remainder (viz. o.) bring down your next 
Period (viz. 43.) make a new Dividual or Reſolvend, 2 
in the Work. OE. 5 
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5. Double your Quotient (viz. 1.) makes 2 for a Divi- 
for ; then ſeek how oft 2 in 43 (reſerving always the Unit's 


Place for the Square of the Figure ſought.) Anſw. Once: 


Then 1 being put in the Quotient, as well as the ſame on 
the Right-Hand of the Diviſor, as part thereof, making it 
21; then multiplying 21 by 1, and placing the Product 
thereof (viz. 21.) under the {aid Dividual or Reſolvend, 
which Work is to be as often repeated, as there are Pe- 
riods to bring down; according to the 6th Step of the 
Rule, . | | 

6. Subtra& 21 from 43, reſt 22, to which bring down 
the third Period, make 2218, for a new Dividual or Re- 
ſolvend; as you may ſee in the Work itſelf. 

7. Double the Quotient (viz, 11.) makes 22 for a new 
Diviſor, then I ask, How oft 22 in 2218? (ftill reſerving 
the Unit's Place in the Reſolvend.) Anſw. 9 times; which 
being placed in the Quotient, and likewiſe on the Right- 
Hand of the Diviſor, making it 229: Then multiplying 
229 by 9, the Product (viz. 2061) being placed under 
the Dividual or Reſolvend, and ſubtracted therefrom, 
there remains 157; to which bring down the Figures in 
in the 4th Period (viz. 75.) make 15775, for the 3d Di- 
vidual or Reſolvend, as you may ſee in the Work. 

8. Double the Quotient (viz. 119.) make 238, for a 
new Diviſor ; then ask, How oft 238 in 15775 (ſtill the 
Unit's Place in the Reſolvend being reſerved) or, more brief- 
ly, How oft 2 in 15? Anſw. 6 times; which being plac'd 
in the Quotient, as well as on the Right-Hand of the Diviſor, 
making it 2386; Then multiplying 2386 by 6, the Pro- 
duct (viz. 14.316) being plac'd under the laft Dividual or 
Reſolvend (viz. 15775) and deducted therefrom, there 
remains 1459 ; to which bring down the 5th or laſt Period 
(viz, 00) make 145900, for the 4th or laſt Reſolvend. 

9. Then the Quotient (viz. 1196) being doubled, make 
2392 for a new Diviſor : Then ask, How oft 2392 may 
be had in 145900 (ſtill reſerving the Unit's Place of the 


Reſolvend, as before) or which is the ſame, How oft 2 in 


14' Anſw. 6 times; which being placed in the Quotient, 
3 well as on the Right-Hand of the Diviſor, making it 
23926: Then multiplying 23926 by 6, the Product (viz. 
143550) being placed under the Jaſt® Dividual or Reſol- 

1 vend 
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vend (viz. 145900) and deducted therefrom, there remain; 
2344. which indicates that the Number given to be ex. 
tracted, is a ſurd or irrational Number; and the Root 
thereof ſomewhat imperfect, ſeeing it is near equal to the 15 
Side of the Square ſought; as by the work appears. 
10. For Proof; let only the Products and laſt Remain- 
der of the Operation, be particularly diſtinguiſhed from the 
reſt of the Figures, by ſome certain Sign or Character 
(namely x, as above) and then added together in the ſame 
Order as they ſtand; their Sum, for Proof, will be equal 
to the Number given to be extracted; as in the Work; 
according to the 8th Step of the Rule, which ſee. 


„ r 


5 


N. B. The Wark and Explanation of the laft Exampl: | 


| : 718 being duly obſery'd, all others may likewiſe be as truly Ter 
i perform'd, regard being only had to the particular decir 
Sts of the Rule and its Application. | ” g 
OBSERVATION S. ſo m; 
Eads | N then 
I. The Reader may. obſerve,. that if Decimal Places in WM © F 
the Number given to be extracted happen to be odd; ater 

then, in order to Extraction, muſt one Cypher be annex d, Inche 
in order to make them even; by which means, the Prick and! 
or Point will always happen upon the Unit's Place of the * 
integral Part; and the reſt proceeding orderly from the = 
Right-Hand to the Left, as above. alf! 
II. In all ſurd or irrational Numbers given to be extract. - i 
ed, for each Pair of Cyphers or decimal Places found there- * 
in, you will likewiſe find ſo many ſingle Figures contain'd by . 

in the fractional Part of the Root; and tho' the more 1 
they are in Number the greater Exactneſs, yet only tuo A 
or three of them, are efteem'd ſufficiently exact in tis - 

way of Buſineſs. 15 
. When the Square- Root or Side of the Square equi, er 


is found (as above) for either round or ſquare Timber, & 
the arithmetical Performances may be accurately effectec 
by Chap. II. Sect. 6. which ſee. 


Þ deci 
Ven b 
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ES 
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7 find readily by Inſpection, or otherwiſe, the 
W inches, Parts, &c. contain'd in the decimal 
Parts of a Solid- Foot. Or, which is the ſame, 
to convert or change the one into the other 
alternately, with all imaginable Exatneſs 
and Accuracy. at 
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RULE. 

. T H E decimal Parts of a Solid-Foot may be readily 
valued, converted, or changed into duodecimal 
Terms of Inches, Parts, c. by multiplying orderly the 
Lecimal Fraction given, by 12, after the conciſeſt way, 
nnd that Product again by 12, if need be; cutting off from 
the Right-Hand of each Product (by a Point or Comma) 
{ many decimal Places as are given in the Multiplicand 
then will it follow, that the Increaſe or Overplus Figure 
or Figures, happening on the Left-Hand of the Point, 
after the decimal Places are fo cut off, will be orderly the 
WT Inches, Parts, Sc. ſought; as in the following Example, 

Wy and its Explanation, - | | 

2, When the Value of the decimal. Parts of a Foot- 
Slid is required by Inſpection only, you are firſt, for every 
half Foot, or five Tenths (viz. .5) to reckon 6 Inches; 
and for every one Tenth (v:z. .1) ſuperior or. inferior to 
the fame, you are to reckon ſo many Inches and Quarter 
of Inches, each Quarter of an Inch, containing 3 Parts. 
240, For every 2, in the ſecond Place, add x Quarter or 
3 Parts of an Inch: And this will not err a Quarter of 
an Inch in the generality of Decimals, if in any. 

3. Having Solid-Inches given, they may immediately 
te converted or changed into decimal Parts equivalent, by 
annexing to their Right-Hand 3 or 4 Cyphers, and divid- 
ng that Number, mentally by 12; the Quotient (after a 
Point is prefixd on its Left-Hand) is the decimal Parts 
bught. 24ly, W hen Solid-Inches and Parts are given 
wodecimally, they may likewiſe be accurately reduced in- 
0 decimal Parts equivalent, by multiplying the Inches 
en by 123 taking in the Parts; and (after Cyphers are 
| | annexed 
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annexed to their Right-Hand, as before) dividing that Num 
ber by 144, the Quotient with a Point on its Leſt-Hand 
is the decimal Parts deſired. 34h, When there ar 
three Names given duodecimally, viz. Inches, Parts, and, 
Thirds, then having reduced them into the leaſt Nam 
mention d (viz. Thirds) as before; and annexing theret 
Cyphers, as above; and dividing that Number by 128 
the Quotient (with the Point prefixed) will be the decil 
mal Parts required, « ah | 


Example I. 


A ſquare Piece of Timber or Stone, whoſe Solid-Con 
tent is (decimally) 35.9375 Feet: To know duodecim: 
ly the Solidity in Feet, Inches and Parts, by the Pen, 
well as by Inſpection. | f 


Firſt, By the Pen. lle 


Fr, Pa. n 
35.9375 pears 
8 


Inch. 11. 2500 | that 
X 12 


P 


Parts 3. 0000 
Secondly, By Inſpection. 


2 N. . „ 

I, 35.0 is 35 — 0 —0 

245, 5 according to the Rule, is o — 6 — 0 

34), 4 is 4 Inch. 4 rs. or —— 0 — 5 0 

"1 4th, 03 Sc. is 1 9r. or — —0 — 0 —} 


— dS 


e — ————— 


Sum 35˙93 Sc. == Sum 35 —1II —} 


„ 
Anſio. 35 — 11 — 3 


2 


Wh 
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Explanation. 


1. In the Example above you may obſerve, that the deci- 
4 Parts of a Solid-Foot (viz. 9375) being given, they 
W ny (by the Pen) be accurately reduced into Inches, by 
multiplying them conciſely in one Line, by 12; and cut- 
ing off from the Right-Hand of the Product by a Point 
or Comma, ſo many decimal Places as are found in the 
Multiplicand (viz four) then it follows, that the Figures 
on the Left-Hand of the Point are Inches (v:z. 11.) 2dh, 
The four decimal Places remaining on the Right-Hand of 


35 before ; and the ſame Number of Places (viz. 4.) being 
cut off, there appears on the the Left-Hand of the Point 3 
Parts more. Hence you may infer, that the exact Value, 
of the Decimal Parts given, are 11 Inches 3 Parts. — The 
like is to be obſerv'd in all other Examples of this kind, ac- 
cording to the 1ft Article of the Rule, which ſee. 

2. By Inſpection only, from the ſame Example, it ap- 
pears, that the Solid-Feet given, are the ſame without 
Alteration. 24ly, The Primes or Tens in the given deci- 
mal (viz. 9) being valued according to the Rule, imply, 
that there are always 6 Inches to be reckoned for five 
Tenths (wiz, . 5) and 4 Inches 4 qrs. more, or 5 Inches, 


for the four Tenths (viz. .4.) 3dly, The Figure in the 
2d Place of the decimal Parts, towards the Left-Hand 


(viz, . O3) imply, that for its Value there muſt be reckon- 
ed 1qr, of an Inch more, or 3 Parts; to be added to the 
reſt ; which make in the whole 11.3 Inches, for the com- 
pleat Value of the decimal Parts given (viz. .9375) as 
tefore : See the ſecond Article of the Rule. | 


Example II. 


There is a Piece of Timber or Stone, whoſe Solid- 
Content is fbund duodecimally to be 25 Feet, 5 Inches, 
d Parts, and 6 3ds: To know the Solidity of the ſame 
decimally. | | | 


B. 
Anſiu. 25. 47569 +. 


Eu- 


the Point (viz. 2500) being again multiplied by 12, as 


— : : mY ju * * 
— 6 PX * * * 
y 


i 
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1 Explanation, - 
According to the latter Part of the 3d Article. of the 
Rule, let all the inferiour Denominations given (ur. 5 
Inches, 8 Parts, 6.3ds) be reduced into the leaſt Name 
mentioned (viz. Thirds) their Sum will be 822 zds; to 
which annex 5 Cyphers, the Number will be 822. 00000; 
which being divided by 1728; the Quotient, after a Point 
prefixed ( viz. . 47569) is the decimal Parts ſought; and 
conſequently, equal to 5 Inches, 8 Parts, and 6 3ds; 2 
um ess 9 
1104 OBSERVATION Ss. 


I. In valuing the decimal Parts of a Solid-Foot ; or 
finding duodecimally, the Number of Solid-Inches, Parts, 
Sc. that may be equal unto the decimal Fraction given 
it oftentimes happens, that the firſt Figure on the Leſt- 
Hand of the laſt decimal Fraction, after the Inches, Parts, 
Sc. are orderly found, amount to either the Figure of 8 or 
9; then, in ſuch Caſe, the Parts or Thirds, or any other 
Name that happens to be laſt found, muſt be augmented or 
inertaſed with Unity (viz. 1.) that is, term'd one more 
than it appears to be. | 

2. In the 2d Article of the Rule you are likewiſe to 
obferve,: that when the Figure of the decimal Parts in the 
2d Place, happen to be even, you are always to take it 
juſt half, for ſo many Quarters, or 3 Parts of an Inch; 

but when otherwiſe odd, you may omit one (viz. I). and | 
take half of the even Number remaining, according to the 
Rule. 

3. Hence it may be obſerv'd, that the immediate 
writing down any Inches and Quarters, or Parts of an 
Inch, in the Decimal of a Foot-Solid, is done fo eaſily by 
the Rule above, that there need no other Example for 
Illuſtration. % words at 0 ne 21d 


8E C 
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8 CT. IX. 20 yd tl 


To find. 4atthy From. the Table, 15 Tnſoeftion 
only, the Falid Content of any ſquare or round 
Piece of Timber, &c. for” any Girt or Cir- 
cumference from 2 to 8 Feet incluſively, 
whoſe 4th Part in Inches, &c. (according to 
Cuſtom) is the Side "y the Square-equal;z 
ond conſequently, a proper Dimenſi on, agrees 
able to the given Length in Feet and Jrace 
tional Parts of a Foot. 


R:U.L K 


PHE Mean-Girt or Circumſerence being found, as be- 
fore directed, Jet always one fourth Part of the ſame 
be taken in Inches, &c, which being found on the top of 
the Table in its proper Column, guide your Eye down 
the firſt Column on the Left-Hand, until you likewiſe 
find the given Length in Feet; then directly forward from 
thence to the Right-Hand, under the Title of the given 
die in Inches, you will find in the Angle of meeting, 
the Solidity defired in Feet and decimal Parts, which 
may immediately be converted into Solid- Inches, &c,,by 
| <5 VIII. aforegoi ng. 

2. When it happens that the given Length in Feet, 
bod 7 in the firſt Column on the Left-Hand is any Num- 
ber under 40, and the given Side in Inches, Ic. found on 
| the top of tlie Table, is any Number from 6.to 24 inclu- 
irely, then the Solid-Content is found at once by Inſpection 
only ; ; but when, on the contrary, the given Length in 
Feet happen to be any Number ſuperior to 40; then ad- 
ding unto the Solid-Content firſt found; the Solidity- for 
the Number of Feet that is wanting in Length, their Sum 
lor the ſame Side of the Square ler in Inches, Sc. is 
ine compleat Solidity deſired. ; 

3. If the Solid-Content is required for any Number of 
Feet in Length, with the fractional Part of a Foot; then 
laving found the Solidity for the integral Part, according 
to the 1ſt and 2d Articles of the Rule above, let the Solid- 


Content for x1 F oot, accor ding to the 8 reg GE » 7 
, P ie 
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plied by the Numerator of the given Fration in its lea 
Term, and the Product divided by the Denominator, the 
Quotient is decimally, the Solidity for the fractional Par 
ſought 3 which being added unto the former, their Sum i; 
the compleat Solidity deſired. See Example 4. and its Expk- 
e e 
n Enample I. | 

There is a Piece of Timber or Stone 40 Feet long, and 
the Side of the Square is 194 Inches: What is the Solid. 
Content of it. 5 ; 
ea \ tio Ft. Pa £5: Ps; Zas. 

Anſw. 108.3500 = 108 — 4 — 2 — 5, Oe. 


Example II. 

Admit a ſquare or round Piece of Timber, c. hath 
for its Length 74 Feet; and the Side of the Square, equal 
to one fourth Part of its Girt, is 21 3 Inches: To knoy 
the Solid · Content. 85 | 

n „ . 
. Anſw. 232.05 3 2 232 - 0 - 7 —8. 


E xample III. 


How many Solid- Feet is contain'd in that round 
Piece of Timber or Stone, whoſe Length is 100 Feet, 
and the Side of the Square-equal only 7 + Inches? 
ARR a4 26 
Anſw. 39.067 = 39 —0 —9 — 8 


Example IV. 


Suppoſe a Piece of Timber or Stone hath for its Length 
17 5 Feet, and the Side of the Square-equal 23 3 Inches: 
To know the Solid-Content. | 

a Mis £4 


Anſw. 69.0397 = 69 —0 —5 —8 


Explanation, 


In Example 1. you are to look on the top of the Tabi 


for the Side of the Square, equal to = of the Girt or Cir 
hs cumfereno 


FLwLwwͤ „ 


— 


1 
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cunference ; and keep your Eye down the Gelb Colump 


on the Left-Hand, till you find the given Length of tha 


Piece in Feet (viz. 40) and over-againft it in the Angle 


+ 


of Meeting, ſtands the Content of the Piece ſought in 


Feet and decimal Parts, viS. 108.2500, which being valu- 
ed by Inſpection, according to Seg7; VIII. it will be duo- | 


- 


decimally 108 Feet; 4.2 Inches, 5 3ds, Ic. 


2. In E-ample 2. there is given for the Mean-Girt or 


Side of the Square-equal 21 1 Inches, and 74 Feet for the 


conipleat Length: Now as the Table extends no farther. 


than only 40 Feet, you are firſt to find the Content for 


the aid Number N viz. 40 Feet) whoſe Solidity is 125.4340 
Feet; and then afterwards for the remaining Part of 74 


Feet, the given Length (viz. 34 Feet) whoſe Solidity is 
106.6189 Feet: Hence the compleat Solidity ſought is 
found by Addition to be 232.0529 Feet; whoſe Value 


duodecimally, by Inſpection only; is 232 Feet, 7 Inches, 


8 zus. See the Work below, as well as the Iſt and ad 
Articles of the Rule above. 5 

ä S* 
wean Lene 3.40 = 125-4340 Ter 
Given Length 4 24 = 106.6189 5 


Sum or Anſwer 8 74 = 232.05 29 ; 


3. In Example 3. you have given for the Side of the 
Square equal to 7 + Inches; which being found on the top 
of the Table, as before; and the 40 Feet being Part of the 
given Length on the 1 Column on the Left-Hand, the 


dolidity for the ſame is found to be 15.627 Feet; which 


being doubled, or rather twice ſet down, with the Soli- 
City of 20 Feet more, found in the ſame Column ; becauſe 
twice 40, with the Addition of 20 more, make juſt 100 
Feet, the given Length; the Sum of thoſe Particulars in 
the whole, is 39.0675 Feet for the Solid- Content deſired. . 


HB. N. Fas | 
af 40 = 15.6270 
Given Length $40 = 1 5.6270 Solidity. 
= 20 = #7.8130 | 
| — — — — H. . P, 34s. 
Sum or Anſwer = 100 == 39.067 02239—0--9—$ 
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4. In Example 4. there is given for the Side of the Square 
2 K mar Solidity 5 required for 173 Fs 
which, by the Table may be accurately found, by finding, 
1/4; Fhe Solidity for the integral Part (viz, 17 Feet) the | 
Content for the ſame will be 66.5915 Feet; to which, 24, 
There muſt be added ; of one Solid- Foot, for the ſame Side 
of the Square (viz. 3.917 1 Feet) which being multiplied by 
the given Numerator (vix. 5) the Product is 19.585; ; 
which being divided by the given Denominator (viz. 8) 
the Quotient is 2.4482, the Solidity ſought for + of one 
. Solid-Foot, according to the ſame Dimenſions given; 
ra Soom dawg to the integral Part (viz. 66.5915 Feet) 
found as above, their Sum (viz. 69.0397 Feet) is the 
compleat Solidity deſired. See the 3d Article of the Rule 
above, and the Work which follows, $a, 


E. E. Pa. 
0 3 ; I a ==> 66. ; I . yo 
Given Length 0 zof 7 Ag 2.482 + Solidity, 


| o_ — E. I. P. zu. 
Bum or Anſwer = 171 69.0397=69—0—5-8 


— 


YT —_— 


— 


; 
| S E „ „ 
To extend the Table, and render it uſeful in 
finding readily Solidities for ail other Dimen- ( 
fions whatſoever, beyond thoſe in the Tai: 


— 


| 4 g 

already expreſs'd and diſcovered. 7 

e | Fn 1 pl 

| | | RULE. | ” 
1. W HEN it happens that a 4th Part of the Mean. 
| Girt or Circumference given, commonly termed 
the Side of the Square-equal, happen to exceed 24 Inches 

the laſt tabular Dimenſion 3 then, in this Caſe, it 1s nel. W 

ful to bring it within the Limits or Compaſs of the Tabls me 

by dividing the given Number in Inches and Quai” BY an- 


Inches, by 2, or otherwiſe, - by 4; until the Quotient 
appears to be leſs than 24 Inches, and conſequently, * 
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in the Limits of the Table; which being found on the 
top thereof, and the given Length in Feet, in the firſt 
Column on the Left-Hand ; then in the Angle of meeting, 
you will find the Solidity for the {aid Quotient or Dimen- 
fon given; which being multiplied by the Square of that 

Number you divided by (viz. 4 or 16) the Product is (de- 
cimally) the true Solidity ſought z which, by Inſpection 
only, may be duodecimally expreſs'd in Feet, Inches, 

Parts, Ic. according to Sed. 8. which ſee. 


” * = : 


2. It ſometimes happens that a Diviſion of the "4th 
Part of the Girt given, or Side of the Square-equal by 
either 2 or 4, will not bring the Number of Inches and 

Quarter Inches, within the Limits or Compats of the Fa- 
ble; then, in this Caſe, it is needful to divide the ſame 
by 8; in order to find in the Quotient, the 8th Part of the 

given Side in Inches, &c. whoſe Solidity for the given 

Length in Feet, &c. being found in the Table as above di- 

rected; let it be multiplied by the Square of 8, the given 

Diviſor (viz. 64) the Product is likewiſe (decimally) the 

true Solidity ſought the cuſtomary way, as above. 

3. When it happens that the Side of the Square given, 
is any Number leſs than 6 Inches, or half a Foot, and 
conſequently, not comprehended in the Table; then, in 
this Caſe, the Solidity may be accurately found for any 
Number of Feet in Length, Cc. by multiplying always 
the decimal Parts of a Foot correſponding to 1 Solid-Inch 
= 069444, &c.) by the Square of the given Side in 
nches and Quarter Inches, and that Product again by the 
given Length in Feet, &c, he laſt Product is (decimally) 
the Solid-Content ſought, which may immediately be ex- 
preſs'd duodecimally, in Feet, Inches, Parts, &c. ac- 
cording to Sed. 8. which ſee. | . 


Example I. 


d | e 8 

To know the Solidity of that Piece of Timber or Stone, 
whoſe 4th Part of its Mean-Girt or Circumference, com- * 0 
only term'd the Side of the Square-equal, is 54 Inches, | 


and its Length 50 Feet. 
N. Pa. Ft. „ 
I ·ſ. 1012.5 200 = 1012 — 6 — 3 fere. 
| E 2 Example 


5 
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Example . 


Admit a ſquare or round Piece of Timber or Stone 


hath for its Length 37 Feet, and the Side of the Square 


equal 76 Inches: What Quantity of ſolid Timber or Stone 
does that Piece contain ? „ 


Lr 0 
Anſw. 1484. 0995 = 1484 — 1 — 3 . 


Example III. 
Let the Mean-Girt of a Piece of Timber be 33 Feet, 


: 4 Inches; {thereof is 100 Inches for the Side of the Square; 


and Jet the Length of the Piece be 84 Feet : How much 


Solid Timber doth this Piece contain 2 


+ 5 8. lt 70 P. 34s. 
Aaſw. 5833-4728 = 5833 —5 —8 —0 


Example IV. © 


The Length of a Piece of Timber is 100 Feet long, 
and the Side of the Square 3 Inches: What is the Solid 


Content ? | 
; EE EE TED. as 
Hnfw. 7. 335 =7 —4—9=—3. 


E lquation. 


I. In Example 1. the 4th Part of the given Girt, or 
Side of the Square-equal, is 54 Inches; which is 2 Di. 
menſion ſo great, that one half thereof (viz. 27 Inch.) 
cannot be had in the Table; therefore, to bring it within 
the Compaſs of the tabulary Dimenſions, I take only the 
4th Part (viz.. 135- Inches) whoſe Solidity for the gien 
Length (viz. 50 Feet) is found by the Table to be 
63.2825 Feet; which being multiplied by 16, the Square 
of the Diviſor (viz. 4) the Product (viz. 1012.5200 Feet) 
oo the Solidity deſired. See the 1ſt Article of the Rule 
ve. N | 


2, 
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2. In Example 2. the Mean-Girt, or Circumference 
given, appears to be 25 Feet, 4 Inches; whoſe 4th Part, 


or Side of the Square-equal is 6 Feet 4 Inches, or 76 Inches: 


Now ſeeing the 4th Part of 76 Inches is 19; which being 
found on the top of the Table, and the given Length in 


Feet (viz. 37) on the Left-Hand, you will find in the 


Angle of Meeting the Solidity agreeable to the ſame (vix. 


92.7562) which being multiplied by 16, the Square of the 


given Diviſor (viz. 4.) the Product is 1484.0992, for the . 


compleat Solidity ſought, as above. 


3. In Example 3. there js given for. the Side of the | 


Square-equal 8 Feet 4 Inches, or 100 Inches: Now ſeeing 
this Dimenſion is ſo very great, that neither its half, nor 
4th Part can be had in the Table; therefore, according to 
the 2d Article of the Rule, its 8th Part muſt be taken 
(viz, 12 5 Inches) which being found on the top of the 
Table, as before, and underneath in the ſame Column, 

and oppoſite to the given Length (viz. 84 Feet) on the 
Left-Hand, is the Sum of the particular Solidities (vix. 
91.148) according to the Method, preſcrib'd in the 2d Ar- 
ticle of that Rule in Sec. 9. which being multiplied by 64, 
the Square of the given Diviſor (viz. 8) the Product is 
decimally the compleat Solidity deſired (viz. 5 833. 47 20 
Feet) or duodecimally, 5833 Feet, 5.8 Inches, fere, Sc. 
as above. OE 185 

4. In Example 4. there is given for the 4th Part of the 
Mean-Girt, or Circumference, known alſo by the Name 
of the Side of the Square- equal, only 3 Inches, which 


is lets than 6 Inches, the iſt tabulary Dimenſion : There- 


tore, I multiply decimally the Square of 3.25 Inches (viz. 
10.5625 Inches by the given Length in Feet (viz. 100) 
the Product is 1056.2500 Feet; which being multiplied 
again by the fixed Number, being the decimal Parts of a 
Foot, correſponding to one Solid-Inch (viz. .0069444, &c.) 
the laſt Product (viz. 7.335 Feet, &c.) is the true Solidity 
ought, whoſe Value, being expreſs' d duodecimally, is 
7 Feet, 4 Inches, 3 2ds. In like manner, may all other 
Examples be perform'd, whoſe given dide is leſs than 6 Inch. 
Xe the 3d Article of the Rule above. 3 


E 3 Oel- 
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1. The Reader may obſerve, that this New Treatiſe if 
Solido is not only concife, but even conſpicuouſly remarkz. 
ble for its Variety ; ſeeing it ſhews the Performance of 
| Queſtions five manner of ways, viz. 1/7, Vulgarly ; 246, 
Decimally; 34h), Duodecimally ; 4thly, Inſtrumentalh; 
and 5rhly, Ta at, or by Inſpection: All of them agree- 
able to one another; in folving and proving Examples, 
Sc. with all imaginable Plainneſs and Exactnefſs. 
II. It may be alſo obſerv'd, that both the true and cufto- 
mary way of meaſuring Timber and Stone, is likewiſe 
diſcuſs'd and illuſtrated by proper Rules, Examples, Ex- 
planations, &c. with a conciſe Method of changing alter- 
nately, the one into the other, by Analogy, or otherwiſe: 
As alſo,” Reaſons why the cuſtomary way of Meaſuring, 
tho” leſs exact, is more practically uſed than the other. 
III. The Table and Rules preceeding, are fo very ex- 
cellent in their Uſe and Application, that they diſcover 
accurately, Solidities for all manner of Dimenſions what- 
ſoever, whether they be greater or leſs than thoſe exhibit- 
ed in the Table aforegoing; which had been farther con- 
firm'd by Geometrical Reaſon and Demonſtration, if Space 
and Time had fo permitted, 
IV. If the ſmallneſs of each Column in the Table had 
but admitted of two or three decimal Places more in the | 
Calculation; then the Solution of each Example had at- 
tain'd to the greateſt Perfection imaginable, eſpecially in 
all commenſurable Quantities or Dimenſions given; but, 
ſeeing otherwiſe, the Calculation being effected to four 
decimal places only, the Table, notwithſtanding that defeR, 
will readily and accurately diſcover Solidities in the way of 
Buſineſs, with all imaginable Plainnefs and Facility, with- 
out the Trouble of thoſe large and voluminous Tables now 
extant; whoſe tedious Calculations duodecimally, in their 
many Degrees, Terms, and Denominations, ſerve rather 
to amuſe than inſtruct. EP Tg 
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N. B. The hs n due E amination, will find the 
particular Contents of this Scheme, fo agreeable to the 


Tables themſelves from which they are abſtrafted, a; | 


well as the Per formance by the Pen only, that the 
Difference between one another, is within leſs than 
1c000 Parts of an Inch; which is ſo inconſiderable in 
the — of W. neſs, that it is not W * 


ts. 
* 


————_ 


| N 

Animadverſions ut on the whole ; fhewing, brief. 
Iv, the Nature and Quality of the Subj : 
Recommended to the Public for the due En- 


couragement of Authors, according fo their 
ſeveral Abilities and Q Qual: 22 aclons. 


1 N 8 We Treatiſes upon Solids, tabularly per- 


form'd; particularly y, thoſe of Mr. Hoppus and Mr. 
Morgan, I find that neither of them are unworthy of Eſ- 
teem, with regard to their ſeveral Methods, Ec. but their 
endeavouring to raiſe themſelves a Name or Character, by 
way of Reflection or Diſparagement, ſeem to me, no ways 
honourable ; eſpecially, when we conſider, that no Perſon 
profeſſing any of the Liberal Arts and Sciences, and ap- 
pearing in print, ought to be {lighted for his Labours and 
good Intentjon to the Publick, provided his Works ap- 
i to be truly genuine; tho. perhaps, not with that 
ineneſs of Style and Aptneſs of Expreſſion as ſome others; 
yet, nevertheleſs, I ſay, this Author may juſtly claim from 
the Publick, not only the Fruit of his Labours, but even 
alſo, due Elteem and Reſpect, ſeeing no Man can act be- 
yond the Talent he poſſeſſes. i 
From theſe Conſiderations, we may ts infer, 


that when Epiſtles to Books of this Nature, conſiſt of 


cringing Apologies, and frivolous Excuſes, they are fo far 
from augmenting the Credit and Worth of the Author, 


that they are rather the means of — his Charac- 
ü ter; 


10 . 

» : ; 
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ter; ſeeing, in the Judgment of the Learned, nothing 
can appear more abſurd, impertinent, and uſeleſs, than 
ſelt Encomiums of this kind, to any thing that is valu- 
able: For if the Author has inſerted nothing but what is 
true and genuine, and has advanced ſomething new, it 
cannot be denied, but that the Obligation is due to him 
from the Publick, and not the contrary, as ſuch Epiſtles 
ſeem to imply. | I am ſure, in all Caſes of Perſonal Infor- 
mation, the Learner always looks on himſelf obliged to 
the Teacher, not the Teacher or Tutor to the Learner ; 
and why this Method of conveying uſeful Knowledge by 
Books, ſhould not be the ſame is altogether unaccountable; 
eſpecially, if it be conſidered, that the communicating any 
Secret by the Preſs, is a way abundantly more generous; be- 


cauſe more univerſally uſeful, not only to the Author's moſt 
intimate Friends, but even likewiſe to many others, that 


are entirely remote from his Knowledge or Acquaintance. 

I know, in moſt Prefaces or Introductions, it is not only 
uſual, but even ſometimes needful, for the Author to give 
particular Deſcriptions of the Nature and Quality of the 
Subject; yet, nevertheleſs, this may be done without Self- 
Commendation, &c. becauſe the Work it ſelf, when evi- 
dently ſupported. with Truth, Reaſon, and Demonſtration, 
cannot miſs of its due and juſt Eſteem from all impar- 
tial and judicious Readers; but when otherwiſe, it is in 
vain to expect it by flattering Inſinuations, by reaſon the 
Reader cannot be ſuppoſed to ſuſpend his Judgment, and 


| believe that Truth and Falſhaod are agreeable in their 


Nature; or that which is erroneous and imperfect is di- 
rectly otherwiſe, merely becauſe the Author's Preface in- 
treats that Favour : Much leſs can the greateſt of Perfor- 
mances be honourably ſupported by ſlandering or defaming 
thoſe of others; ſeeing he muſt needs be fooliſh that brags 


much, either what he will do, or what he ſhall have: 


For, if what he ſpeaks off fall not out accordingly, then 
will the World mock him with Deriſion and Scorn ; but 
if otherwiſe, he ſhall at beſt be reputed a vain glorious 
Boaſter and unwiſe ; beſides it is entirely needleſs, becauſe 
every Work proves it ſelf effectually, to be either worthy 
or unworthy, ; | 

As concerning the Errors of the Preſs, there are few 


Books wholly exempt from them, in a greater or leſs De- 


Sree 
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gree; and an Author has hard Meaſure, if his Work is 
condemned on their Account; but where there are no 
other Faults,” there are ſome (judicious Readers, as they 


fancy themſelves) who for the fake of the Deficiency or 


Superfluity of a Letter, Figure, or Comma, will (like hun- 
gery Curs over their Viands) ſnarl; tho' at the ſame time, 


they are repleniſhing their empty Pericranies, with the 


2 Crops of the Author's Induſtry, which they are 
carce Apprehenſive enough to underftand, much lefs to 
correct or amen. | Fas 

I am alſo apprehenſive, I ſhall be blamed by ſome for 
preſcribing to the Practitioner, the Knowledge and Uk, 
not only of the Decimal Table, newly calculated, but even 
alſo, certain Parts of Vulgar and Decimal Arithmetick 
eſpecially, ſo far as only the four initiating Rules, with 
the Extraction of the Square-Root, as the Introduction 
to Subjects of this kind; ſeeing, when once learned, the 
young Surveyor may proceed with Boldneſs, Certainty, 
and Expedition, when he is thereby enabled to examine 
and correct Tables of this kind, as above, by reaſon they 
may be Subject to the Errors of the Preſs, as before hinted; 
which ſeem to be the only Cauſe, why the ingenious Au- 
thor of the Beok, entitled, Surveying /mprov'd, &c. has 
begun that Eſſay with a ſhort Syſtem of Arithmetick; 
to which is here annexed the Extraction of the Square- 


Root, and its Uſe, in finding accurately (without the 


Trouble of tedious Tables, &c.) the Superficies of End 
or Squares of Timber, Cc. whoſe Sides are unequal; 
which means, the Geometrical-Mean between any two 


Sides, Ends, or Baſes given may be found with leſs Trot 


ble and more Certainty, than by any Duodecimal TK 
now extant. . | ; 

As concerning Objections being made againſt this nel 
Table, decimally perform'd, they can be of no Validity; 
ſeeing its Veracity is undeniably evident, and its Coaliruc 
tion, as well as Application, ſupported with the greats 
Reaſon and Demonſtration; which ſhews that Solidites0 
this kind, may be readily found, with all imaginable Et 


: & . : ier: 
actneſs and Accuracy, as well as Plainneſs and Faciliſ 


ſecing the decimal Parts of any Solid-Content may be im 
mediately expreſs d duodecimally, in Inches, Parts, Oc. j 
Inſpection only; and, as ſuch, muſt be bund pa 


troubleſome Names or Denominations; eſpecially, when 
we conſider, that there is not, nor can be any Fraction 
invented ſo eaſy to work as the decimal, becauſe fo like an 


and Values in theſe, as in Integers, appearing even from 
the Nature of the Table it ſelf. - | TN 

In brief, tho? I believe this Effay. to be the only one of 
this kind extant, with regard to its Extenſiveneſs and 
Compleatneſs, as well as Variety and Conciſeneſs; yet 1 
ſhall readily yield the Laurel to any Author, that ſhall 
happen to improve the ſame, by ſomething more excellent 
of his own ; ſeeing Emulation in Arts and Sciences is no 
ways to be contemn'd, when they generouſly and honou- 
rably act, without Slight and Diſparagement to any of 
their Inferiors, who may happily give them an Idea or 


leaſt) may be the means to incite, . without Slight or Re- 
fetion, a more ingenious Pen, in order to the farther 
cultivating and improving ſo uſeful a Part of Learning. 

Having thus far, for the Satisfaction of my Reader, 
ſhewn the Nature and Quality of this Subject, with regard 
to the eſſential Parts, I ſhall now entirely leave it to the 
Cenſure of the Publick; not doubting, but if worthy, 
it will meet with the Approbation of the impartial and ju- 
dicious; but if otherwiſe, neither them nor I can reaſona- 
bly be its Advocate: However, I ſhall never be inclina- 
ble to build my ſelf a Reputation on the Ruin of others; 
ſeeing a Jewel of an intrinſick Value, after Probation, will 
naturally and advantagiouſly ſhew it ſelf. 3 

To conclude, is this new and conciſe Table, with its 
Uſe and Application, illuſtrated by Propoſitions, Rules, 
Examples, &c, ſhould happily meet with due En 
nel A ment from the Public, it will be no ſmall Satisfaction to 
the Author hereof, who (next unto Heaven) aims princi- 
pally at the Promotion of Trade and Commerce, as well 
's that of Arts and Sciences, according to the utmoſt 


Ability of, 


Yours, Kc. | 


ferable to duodecimal Calculations, which contain ſo many 


intire Number, for there is the ſame increaſe of the Places 


Apprehenſion of the fame : Therefore, hopes that this (at 
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S RCT. III. Obſervations very curious and uſeful concerning tt 


SUPPLEMENT, | 


RELATING. To. 
TER Mrasvng, &c, 


PART + 
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1 OW the Dimenſions of Timber Trees, both nie 
and lying, may be readily taken in order to Menſu- 


ration. 


SECT. I. Concerning the Deſcription and Uſe of the artified 
Pole, &c. in taking the Dimenſions of Ti Timber Trees tht 

are ftanding _ 5 

SrcT. II. The Uſe and Applicatim ; ſhewing, how the ſil 
Inſtrument may be render'd ſingularly uſeful, in taking ti 
Height of any Tree, ftanding or. growing, with all iniagn 
ble Exatineſs and Expedition 


Pole, in taking Heights and Diſtances p. 10 
SECT. TV. 4 Grmetrical Reaſon and Demonſtration, ru. 
ing, why the Pole may be made a proper In Inftrument fi 
takins Heights and Diſtances p. I. 
Seer. V. To take a near and general Eſtimate of many 11 Tine 
ber Trees, flanding or growing in a Wood, when Offorit 
nity permit not the Survey of each Tree in a particular mit 
ner, as above p. 11 


Sect. VI. The Method of uſing the Theodolite, a Matheni 
tical Hf ument fer taking Heights and Diſtances p. il 
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menfions may be accurately taken in order to Menſun atis 

src. VIII. How to take proper Dimenſions whin the Tre: 
happens to be ſo irregular as to bulge in the middle; or, 
tn contain from end to end many Knots, and conſequently, 
diuerſe Thic ſneſſes 5 | | p. 17 


8 S:cr. IX. Hu to meaſure, or take regularly, the Dimen- 


ſims of Timber or Stone, that is ſquare or quadramgular, 
the Sides being either equal or unequal P. 19 
dcr. X. Tables for the ready finding by Inſpection, the Con- 
tent of any Piece of Timber and Stone, the Girt or Side of 
the Square, as alſo the Length being Known 1 23 

PART AE: 

"ZOE PN. # 

"The Menſuration of Solids by the Table, Sc. 

dcr. I. The Conſtruftim and Uſe of the Table pa 39 
SECT. II. The Table explain'd and apply d - p. 40 
Sec, III. To know both wulzarly and decimally, the folid 
Content of any round Piece of Timber or Stone, of equal or 


unequal Baſes, flreight or tapering, according to the true 
way | 5 ; p. 41 


Sc. IV. To ford arithmetically, as well as inflrumentally, 


the Solid Content of any round Piece of Timber or Stone, 
accerding to any Dimenſions given, the cuſtomary way p. 44 
SECT. V. To convert or change the Solid Content of any Piece 
of Timber or Stone, found the common way into the true 
way, et fic vice verſa: Or, to change readily the Solidity 
of the one, into that of the other, by Analogy, or otherwiſe | 

| | p. 46 

SicT, VI. To find accurately the Solid Content of any ſquare, 
quadrangular, or rectangular Piece of Timber or Stone, 
whether ſtreight or tapering, conſiſting of equal or unequal 
Sides, according to any Dimenſions given, the common or 
cuſtomary way, | | P. 49 
Ster. VII. To find exquiſitely, the Geometrical Mean, or 
true Side of the Square-equal, between the Super ficies of 
Ends, or Squares of unequal-/ided Timber, accerding to any 
Dimenſions given | | P33 
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. VIII. 75 hy by Inſpettion, or otherwiſe 
Hichies, ge 2 in the Deimat Par 5 
Said Ft. Or, which is the ſame, to convert or >, 
> the one into the other ee, with all —Y D 
_ « *atineſs and Accuracy 

Seo: IX. To find readily from 35 Table, hy he 
on, the Solid Content for any ſquare, or round Pie 
Timber, & c. according to any Dimenſions given p. 
5 ster. X. To extend the Table, and render it uſeful, in fi 

ing readily Solidities, for all other Dimenſions 


bend theſe in the Table already expreſs d and cine 


"I XI. Hub the young Surveyor may methedicalh tub 
his Solidities, &c. into a Scheme, in order to 0 
compare them with others 

SecT. XII. Animadverſions upon the whole, ſhewing bi 
the Nature and Quality of the Subject: "Recommendal 
the Publick for the due Encouragement of Authors, « 


cording to their e 2 220 3 p. 
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